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WASHINGTON,  September  16, 1884. 

SIR  :  I  have  the  honor  to  present  for  publication  the  results  of  a  con- 
tinuation of  the  "Investigation  of  the  Composition  of  American  Wheat 
and  Corn,"  the  beginning  of  which  appeared  as  Bulletin  No.  1  of  the 
Chemical  Division  of  this  Department. 
Respectfully, 

CLIFFORD  RICHARDSON, 

Assistant  Chemist. 
Hon.  GrEO.  B.  LORING, 

Commissioner. 
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SCOPE  OF  THE  INVESTIGATION  FOR  1883-84. 


The  investigation  of  the  past  year  has  been  confined  almost  entirely 
to  wheat  and  its  products,  previous  analyses  of  corn  having  been  suffi- 
cient in  number  to  demonstrate  the  very  universal  uniformity  of  its 
composition.  A  number  of  weighings  of  varieties  of  the  latter  have 
been  made,  however,  to  obtain  information  as  to  the  sizes  of  kernels 
grown  in  different  portions  of  the  country,  and  a  few  determinations  of 
ash  and  albuminoids. 

The  wheats  which  have  been  analyzed,  while  including  some  scat- 
tered specimens,  which  have  from  time  to  time  come  to  hand,  have 
been  principally  from  parts  of  the  country  which  were  not  well  repre- 
sented in  our  previous  report  or  where  those  which  have  been  selected 
were  deemed  by  good  judges  to  be  not  truly  characteristic  of  the  State ; 
as  in  the  case  of  Minnesota.  A  selection  from  Professor  Blount's  crop 
of  1883  has  also  been  examined,  it  being  the  third  consecutive  year  in 
which  Colorado  varieties  grown  under  his  direction  have  been  ana- 
lyzed. The  roller  process  of  milling  having  attracted  much  attention 
and  taken  a  prominent  position  in  the  methods  of  milling  at  the  present 
day,  a  complete  series  of  samples  illustrative  thereof  has  been  supplied 
by  C.  A.  Pillsbury  &  Co.,  of  Minneapolis,  and  partial  series  by  Warder 
<&  Barnett,  of  Springfield,  Ohio,  and  Herr  &  Oissel,  Georgetown,  D.  C., 
together  with  numerous  flours  from  different  millers  in  Minnesota  and 
elsewhere,  manufactured  by  gradual  reduction. 

The  question  of  the  susceptibility  of  flour  and  other  grain  products 
to  the  humidity  of  the  atmosphere  has  also  been  a  subject  of  considera- 
tion, and  baking  experiments  with  flours  from  various  States  and  of 
different  grades  have  been  carried  on  for  comparison  with  similar  work 
done  in  England  a  few  years  ago  in  which  some  of  our  wheats  were 
included. 

LIST    OIF1    WHEATS. 

Groivn  by  Hugh  L.    Wysor,  Newbern,  Pulaski  County,    Virginia. 

1844.  Dallas. 

Crop  of  1883.  Soila  very  light  sand;  no  fertilizers.  The  land  has  been  in  clover 
about  four  years  ;  the  clover  had  run  out  when  the  laud  was  broken  in  the 
fall  of  1882;  sown  broadcast  and  plowed  in;  no  after-cultivation.  Yield: 
Three-quarters  winter  killed  ;  the  remainder  gave  15  bushels  per  acre,  weigh- 
ing 68  pounds  per  bushel. 

1845.  Fultz-Clawson. 

Crop  of  1883.     Grown  under  the  same  conditions  as  the  preceding. 
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Grown  by  Peter  L.  J.  Cogan,  Addison,  Webster  County,  West  Virginia. 

1846.  Early  Amber. 

Crop  of  1883.  Soil  a  loam  with  clay  subsoil ;  no  fertilizers  ;  grain  sown  on  com 
stubble  and  plowed  in  with  shovel-plow.  Yield :  10  or  12  bushels  per  acre. 

Grown  by  Jacob  W.  Wharton,  Forney,  Cherokee  County,  Alabama. 

1847.  Dallas. 

Crop  of  1883.  Soil  an  upland^gravelly  ridge;  no  fertilizer.  The  soil  had  been 
in  cotton  the  previous  year  and  the  cotton  was  manured  with  a  compost  of 
phosphate,  stable  manure,  and  cotton-seed  at  the  rate  of  300  to  400  pounds 
per  acre.  The  seed  was  put  in  as  follows :  A  furrow  was  run  under  the  cot- 
ton stalks,  plowing  them  out,  and  the  seed  being  put  in  was  turned  under 
with  a  horse-turner  or  sometimes  a  small  scooter,  plowing  the  land  as 
thoroughly  as  possible.  Yield  :  10  to  12  bushels  per  acre,  weighing  60  pounds 
per  bushel. 

1848.  Dallas. 

Crop  of  1883.  Like  the  previous  sample,  but  grown  in  a  valley  on  loam,  not  so 
gravelly,  between  a  gray  and  red  in  color.  Yield :  The  same. 

Grown  by  H.  W.  Gibbins,  Hot  Springs,  Garland  County,  Arkansas. 

1849.  Eed  Mediterranean. 

Crop  of  1883;  soil,  clay;  no  fertilizer;  ground  turned  with  a  two-horse  plow  j 
wheat  sowed  broadcast  and  harrowed  in ;  yield,  5  bushels,  weighing  50 
pounds. 

Grown  by  J.  P.  Hooke,  Maryville,  Blount  County,  Tennessee. 

1850.  (Name  lost.) 

Crop  of  1883  ;  soil,  a  light  clay  ;  no  fertilizer,  the  soil  having  been  manured  the 
previous  spring  and  cultivated  in  sweet  potatoes.  The  wheat  was  sown 
about  October  20  and  plowed  in  with  a  bull-tongue  as  soon  as  the  potatoes 
were  dug.  Yield,  6  bushels  per  acre,  of  very  poor  quality,  worth  75  cents 
per  bushel. 

Grown  by  Elliott  T.Brady,  Buffalo  Forge,  Bockbridge  County,  Virginia. 

1851.  White  Mediterranean. 

Crop  of  1883;  soil,  heavy  red  clay.  Land  was  first  well  plowed  and  harrowed 
twice  with  " Acme  harrow,"  which  thoroughly  pulverized  it.  The  seed  was 
sown  (3  quarts)  with  a  drill,  at  the  rate  of  1£  bushels  per  acre  and  finally  top- 
dressed  with  well-rotted  stable  manure  at  the  rate  of  15  loads  per  acre.  No 
other  cultivation.  The  land  had  previously  been  in  wheat ;  yield,  5f  bush- 
els from  -fa  acre,  or  at  the  rate  of  92  bushels  per  acre,  weighing  64  pounds  ta 
the  bushel.  ''This  is  a  most  extraordinary  yield,  but  is  strictly  true  in  every 
particular." 

1852.  Australian. 

Crop  of  1883.    The  origin  of  this  specimen  is  unfortunately  unknown. 

Grown  by  John  Q.  Barker,  Indian  Wells,  Summers  County,  West  Virginia. 

1853.  Osterey. 

Crop  of  1883 ;  soil,  gravelly ;  no  fertilizers ;  second  year  of  cultivation ;  sown 
broadcast  on  corn  stubble  and  plowed  in  with  a  bull- tongue  ;  yield,  15  bush- 
els per  acre,  weighing  62  pounds. 

From  the  Northern  Pacific  Railroad,  Washington  Territory. 

1854.  Wheat. 

Distributed  to  guests  of  the  Northern  Pacific  Railroad  at  a  banquet  at  Walla 
Walla,  Washington  Territory,  October,  1883 ;  crop  of  1883. 
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From  the  Mills  of  Warder  $  Barnett,  Springfield,  Ohio. 
1855.   Wheat. 

Used  by  the  above  firm  for  milling  purposes.     Crop  of  1883. 

From  Morton  $  Co.,  Fargo,  Dak. 
Crop  of  1883. 
1861. '  Hard  Spring  wheat. 

From  the  farm  of  L.  S.  Kurd,  Cass  County,  Dakota.    NE.  J,  3,  138,  49.     Yield,  24f 
bushels  per  acre. 

1862.  Hard  Spring  wheat. 

From  the  farm  of  C.  A.  Morton,  Red  River  of  the  North,  Cass  County,  Dakota. 
Yield,  26£$  bushels  per  acre. 

1863.  Hard  Spring  icheat. 

From  the  farm  of  Terence  Martin,  Cass  County,  Dakota.     S.  14,  141,  51.    Yield, 
25-£  bushels  per  acre. 

1864.  Hard  Spring  wheat. 

From  the  farm  of  C.  M.  Palmer,  Cass  County,  Dakota.     Yield,  26|  bushels  per 
acre. 

1865.  Hard  Spring  wheat. 

From  the  farm  of  Morton  &  Co.,  Cass  County,  Dakota.     S.  32,  142,  50.    Yield,  27 
bushels  per  acre. 

1866.  Hard  Spring  wheat. 

From  the  farm  of  Hans  Larson,  Cass  County,  Dakota.     S.  10, 141,  49.    Yield,  27± 
bushels  per  acre. 

1867.  Hard  Spring  wheat. 

From  the  farm  of  Martin  Erickson,  Cass  County,  Dakota.   SE.  £,  11, 141,  49.   Yield, 
36  bushels  per  acre. 

From  Springer  Harbaugh,  Saint  Paul,  Minn. 

1868.  Scotch  Fife. 

From  Keystone  &  Lockhardt  farms,  Polk  County,  Minnesota.     Crop  of  1883. 

From  Sylces  <$r  Hughes,  Jamestown,  Dak. 

1869.  Hard  Spring  wheat. 

From  the  farm  of  D.  F.  Salisbury.     S.  21,  134,  64.     La  Moure  County,  Dakota. 
Crop  of  1883. 

From  O.  A.  PiUsbury  $  Co.,  Minneapolis,  Minn. 
2001.    Wheat  No.  I,  Spring. 

Used  by  the  above  firm  for  milling  purposes.     Crop  of  1883. 
210C.  Sackatchiivan,  Scotch  Fife. 

Crop  of  1883. 

2107.  Scotch  Fife. 

Minneapolis  No.  1,  hard.     Crop  of  1883. 

From  H.  W.  Donaldson,  Saint  Paul,  Minn. 

2108.  Hard  Spring  wheat. 

Crop  of  1883.     Selected  for  seed. 

2109.  lied  Fife. 
Crop  of  1883. 

From  Springer  Harbaugh,  Saint  Paul,  Minn. 

2110.  Hard  Spring  wheat. 

From  Pembina,  Dak.     Crop  of  1883. 

From  It.  Sykex  $  Hughes,  Jamestown,  Dak. 

2111.  Hard  Spring  tche-ut. 

Grown  in  La  Moure  County,  Dakota.     Crop  of  18^3. 
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Grown  by  Pickering  Dodge,  Shenandoah  Alum  Springs,  Shenandoah  County,  Virginia. 

2112.  Osterey. 

Crop  of  1883,  from  seed  distributed  by  the  Department. 

2113.  Bed  Wheat. 

Crop  of  1883,  from  seed  described  and  analyzed  in  Bulletin  No.  1,  serial  No.  782. 

Grown  by  William  Martin,  Catawissa  Depot,  Pa. 

2122.  Martins  Amber. 

Crop  of  1883.     Variety  described  in  Pennsylvania  Agricultural  Report  for  1882. 
Selected  seed. 

Grown  by  Prof.  A.  E.  Blount,  Fort  Collins,  Colorado;  crop  0/1883. 

2123.  Eldorado,  collection  No.  6.     Previously  analyzed  as  serial  NTo.  728,  crop  of  1881. 

2124.  Defiance,  collection  No.  8. 

2125.  Blount's  Hybrid,  No.  9. 

2126.  Blount's  Hybrid,  No.  10. 

Previously  analyzed  as  serial  No.  719,  crop  of  1881. 

2127.  Oregon  Club,  collection  No.  10. 

Previously  analyzed  as  serial  No.  735,  crop  of  1881. 

2128.  White  Mexican,  collection  No.  13. 

Previously  analyzed  as  serial  No.  729,  crop  of  1881. 

2129.  Improved  Fife,  collection  No.  14. 

Previously  analyzed  as  serial  No.  740,  crop  of  1881. 

2130.  Russian,  collection  No.  15. 

Previously  analyzed  as  serial  No.  734,  crop  of  1881. 

2131.  Blount's  Hybrid,  No.  15. 

Previously  analyzed  as  serial  No.  720,  crop  of  1881. 

2132.  Blount's  Hybrid,  No.  16. 

Previously  analyzed  as  serial  No.  721,  crop  of  1881. 

2133.  Sonora,  collection  No.  12. 

Previously  analyzed  as  serial  No.  739,  crop  of  1881. 

2134.  Rio  Grande,  collection  No.  17. 

Previously  analyzed  as  serial  No.  735,  crop  of  1881. 

2135.  Blount's  Hybrid,  No.  17. 

Previously  analyzed  as  serial  No.  722,  crop  of  1881. 

2136.  Blount's  Hybrid,  No.  18. 

Previously  analyzed  as  serial  No.  723,  crop  of  1881. 

2137.  Judkin,  collection  No.  19. 

Previously  analyzed  as  serial  No.  730,  crop  of  1881. 

2138.  Blount's  Hybrid'  No.  19. 

Previously  analyzed  as  serial  No.  724,  crop  of  1881. 

2139.  Lost  Nation,  collection  No.  20. 

Previously  analyzed  as  serial  No.  741,  crop  of  1881. 

2140.  Blount's  Hybrid,  No.  21. 

Previously  aualzyed  as  serial  No.  725,  crop  of  1881. 
-2141.  Touselle,  collection  No.  21. 

Previously  analyzed  as  serial  No.  736,  crop  of  1831. 

2142.  Australian  Club. 

Previously  analyzed  as  serial  No.  731,  crop  of  1881. 

2143.  Shunt's  Hybrid,  No.  23.  Hybrid  of  two  years'  standing. 

2144.  Blount'*  Hybrid,  No.  24.  "        "      "         "  " 

2145.  Blount's  Hybrid,  No.  25.  "        "      "         "  « 

2146.  Blount's  Hybrid,  No.  26,  "        "      "         "  " 

2147.  Blount's  Hybrid,  No.  27.  "        "      "         "  « 

2148.  Blount's  Hybrid,  No.  28.  "        "      "         "  " 
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2149.  BloHnt's  Hybrid,  No.  29.     Hybrid  of  two  years'  standing. 

2150.  Blown? s  Hybrid,  No.  30.          "        "      "        "  " 

2151.  Blown? s  Hybrid,  No.  31.          "        "      •'         "  " 

2152.  Blount's  Hybrid,  No.  33.          "        «'."*<         "  " 

2153.  Pringle's  Hybrid,  No.  6,  collection  No.  33. 
Previously  analyzed  as  serial  No.  743,  crop  of  1881. 

2154.  Pringlt's  Hybrid,  No  ?.  collection  No.  34. 

2155.  Blount's  Hybrid,  No.  34. 
Two  years  old. 

2156.  Blount's  Hybrid,  No.  35.     Hybrid  of  two  years'  standing. 

2157.  Blount'a  Hybrid,  No.  36.          "        "      "        "  " 

2158.  Blount's  Hybrid,  No.  37.          "        "      "        " 

2159.  Black  Bearded  Centennial,  collection  No.  40. 
Previously  analyzed  as  serial  No.  727,  crop  of  1881. 

2160.  Hedge  Row,  White  Chaff,  collection  No.  41. 
Previously  analyzed  as  serial  No.  745,  crop  of  1881. 

2161.  Hedge  Row,  Red  Chaff,  collection  No.  69. 
Previously  analyzed  as  serial  No.  746,  crop  of  1881. 

2162.  Fountain,  collection  No.  71. 

Previously  analyzed  as  serial  No.  732,  crop  of  1881. 

2163.  White  Chaff,  collection  No.  74. 

Previously  analyzed  as  serial  No.  747,  crop  of  1881. 

2164.  Perfection,  collection  No.  76. 

Previously  analyzed  as  serial  No.  733,  crop  of  1881. 

2165.  Triticum,  collection  No.  79. 

Previously  analyzed  as  serial  No.  748,  crop  of  1881. 

2166.  Russian  Durum,  collection  No.  81. 

Previously  analyzed  as  serial  No.  749,  crop  of  1881. 

2167.  Meekin's,  collection  No.  88. 

Previously  analyzed  as  serial  No.  751,  crop  of  1881. 

2168.  German  Fife,  collection  No.  77. 

Previously  analyzed  as  serial  No.  737,  crop  of  1881. 

2169.  Prossoc,  collection  No.  110. 

From  California,  third  crop  in  Colorado,  1883. 

2170.  Prossoc,  collection  No.  110. 
Second  crop  in  Colorado,  1882. 

2171.  Winnipeg  Russian,  collection  No.  149. 
One  year  old,  in  Colorado,  1882. 

2172.  Winnipeg  Russian,  collection  No.  149. 
Second  year's  crop  in  Colorado. 

2173.  White  Mediterranean. 

Seed  received  from  the  Department  of  Agriculture  in  1882. 

2174.  White  Mediterranean,  collection  No.  173. 

Product  from  preceding  seed,  changed  from  a  winter  to  a  spring  wheat.    "  It  will 
be  better  next  year." 

2175.  Red  Mediterranean. 

Seed  received  from  the  Department  of  Agriculture  in  1882. 

2176.  Red  Mediterranean,  collection  No.  174. 
Product  from  preceding  seed. 

2177.  French  Imperial. 

A  spring  wheat,  distributed  by  the  Department  of  Agriculture  in  1882. 

2178.  French  Imperial,  collection  No.  175. 
Product  from  preceding  seed. 

2179.  Rust  Proof. 

A  winter  wheat  from  North  Carolina,  furnished  to  Professor  Blount. 
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2180.  Rust  Proof,  collection  No.  179. 

Product  from  preceding  seed,  turned  to  spring. 

2181.  Purple  Straw. 

A  winter  wheat  from  North  Carolina. 

2182.  Purple  Straw,  collection  No.  182. 

Product  of  the  preceding  seed  turned  to  spring. 

2183.  Golden  Premium. 

A  winter  wheat  from  North  Carolina  "  badly  mixed." 

2184.  Golden  Premium,  collection  No.  183. 

Product  from  preceding  seed.     Winter  variety  changed  to  spring. 

2185.  Hick's  Prolific. 

A  winter  wheat  from  North  Carolina. 

2186.  Hick's  Prolific,  collection  No.  184. 

Product  from  preceding  seed.     A  winter  variety  changed  to  spring.     "  It  refused 
to  turn  completely,  and  will  require  another  year." 

2187.  Geiger. 

A  spring  wheat  from  Northern  Asia. 

2188.  Geiger,  collection  No.  192. 
Product  from  preceding  seed. 

2189.  Blount's  Hybrid,  No.  13. 

Grown  by  W.  BrotJierton,  superintendent  of  the  Ohio  Agricultural  Experiment  Station  Farm, 
Columbus,  Ohio,  crop  of  1883. 

2701.  Royal  Australian. 

2702.  Treadwell. 

2703.  Champion  Amber. 

2704.  MePherson. 

2705.  Clawson. 

2706.  Bearded  Treadwell. 

2707.  Valley. 

2708.  Pool. 

2709.  Landreth. 

2710.  Theiss. 

2711.  Michigan  Amber. 

2712.  Finley. 

2713.  Zimmerman. 

2714.  Golden  Drop. 

2715.  Rocky  Mountain. 

2716.  Travis. 

2717.  McGeehee's  White. 

2718.  White  Velvet. 

2719.  Russian  May. 

2720.  Nigger. 

2721.  Wayne's  Select. 

2722.  Bennett. 

2723.  Silver  Chaff. 

2724.  McGeehee's  Red. 

2725.  Lancaster. 

2726.  Rodger's. 

2727.  Red  Fultz. 

2728.  Tasmanian. 

2729.  Michigan  Bronze. 

2730.  Golden  Straw. 

2731.  Velvet  Chaff. 

2732.  German  Amber. 

2733.  Democrat. 
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2734.  York  White  Chaff. 

2735.  Rice. 

2736.  Mediterranean. 

2737.  Martin's  Amber. 

2738.  Fultz. 

2739.  Heighes1  Prolific. 

2740.  Grecian. 

2741.  Egyptian. 

2742.  Sandomirka. 

From  Centennial  Exposition,  1876.     Specimens  in  Department  M  ustum  grown  in  California. 

2743.  Propo. 

.  Sperry  &  Co.,  San  Joaquin  County. 

2744.  Sonora. 

George  Klymer,  San  Joaquin  County. 

2745.  Nonpareil. 

William  G.  Ptielps,  San  Joaquin  County. 

2746.  Pride  of  Butte. 

Sperry  &  Co.,  San  Joaquin  County. 

2747.  Nonpareil. 

Andrew  Wolf,  San  Joaquin  County. 

2748.  White  Chili. 

Farmers'  Union,  San  Joaquin  County. 

2749.  White  Australian. 

J.  Stranzer,  San  Joaquin  County. 

2750.  Jones. 

J.  Stranzer,  San  Joaquin  County. 

Grown  in  Colorado. 

2751.  White  Chili. 

W.  G.  Fowler,  Fremont  County. 

2752.  Colorado  Eed  Chaff. 

W.  G.  Fowler,  Fremont  County. 

Grown  in  California. 

2753.  Fultz. 

J.  Arnold,  El  Paso  County. 

2754.  White  Colorado. 

R.  Gaines,  El  Paso  County. 

From  Utah. 

2756.  Taos. 

Originally  from  Taos  Valley,  New  Mexico.     Grown  by  C.  C.  Snow,  Hyrum  City, 
Cache  County.     Crop  of  1882. 

2757.  Eed  Taos. 

Grown  by  Thomas  Ord,  Nephi,  Utah.     Crop  of  1875. 

2758.  Leran. 

Grown  by  J.  W.  Shepard,  Juab  County,  45  bushels  to  the  acre ;  harvested  July  26r 
1372. 

From  Washington  Territory. 

2759.  Tappahannock. 

Grown  by  C.  B.  McFaden,  Lewis  County,  1871  ;  62  bushels  per  acre. 

From  New  Mexico. 

2760.  Wheat. 

Raised  by  Indians  in  the  Taos  Valley.     From  Department  of  Agriculture  Mus- 
eum. 
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EXPLANATION  OF  THE  ANALYSES. 

Ill  the  previous  bulletin  the  analyses  included  determinations  of 
water,  ash,  oil,  fiber,  and  albuminoids.  During  the  past  year  the  de- 
terminations of  oil  and  fiber  have  been  omitted,  as  the  slight  variations 
which  have  been  found  to  occur  are  of  less  importance  in  the  considera- 
tion of  the  value  of  the  grain,  and  as  the  data  already  obtained  are 
quite  sufficient  for  this  purpose.  The  determination  of  the  albuminoids 
in  connection  with  the  size  and  condition  of  the  wheat  settle,  as  far  as  a 
•chemical  and  physical  examination  can  succeed,  the  peculiarities  of  the 
samples  in  hand. 

THE  RESULTS. 

The  results  are  presented  in  the  following  tables,  arranged  in  the 
same  manner  as  in  previous  reports.  There  is  also  a  table  giving  such 
analyses  of  wheats  from  other  sources  as  were  not  included  in  the  pre- 
vious bulletin. 
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CONCLUSIONS  DERIVED  FROM  THE  DATA. 

The  analyses  in  the  preceding  tables  when  combined  with  those  pre- 
viously published  modify  to  a  certain  immaterial  degree  the  average 
composition  of  the  wheat  of  the  whole  country.  The  few  scattered  anal- 
yses from  the  Eastern  States  change  the  averages  for  those  States  very 
slightly,  the  greater  number  of  specimens  coming  from  Ohio,  Minnesota, 
Dakota,  and  California,  localities  which  were  not  represented  before,  or 
at  most  indifferently  well ;  and  from  Colorado,  where  wheats  from  the 
same  farm  have  been  examined  for  three  consecutive  years. 

OHIO. 

The  wheats  from  this  State  were  grown  on  the  farm  of  the  Ohio  State 
University,  near  Columbus,  Ohio.  A  number  of  them  were  the  result 
of  experiments  on  the  yield  and  other  qualities  of  the  grain,  which  have 
been  carried  on  by  the  farm  superintendent,  Mr.  W.  Brotherton,  for 
three  years. 

The  crop  of  1883  averaged,  it  is  said,  about  30 .bushels  per  acre.  It 
was  not,  however,  entirely  plump,  "  owing  to  a  wet^priug  succeeded  by 
dry  weather  before  ripening,"  and  the  weight  per  bushel  was  therefore 
light,  about  57  pounds.  The  fact  that  the  grain  was  shriveled  was  very 
likely  due  to  a  lack  of  ability  to  fill  the  floury  portion  with  its  full  quantity 
of  starch,  and  the  relative  percentage  of  nitrogen  is  therefore  higher  than 
would  be  found  in  a  well-developed  grain. 

From  the  data  derived  from  the  experiments  above  mentioned,  the 
following  averages  have  been  published  by  Mr.  Brotherton : 

Average  yield  per  acre,  crop  of  1883. 

Grain .bushels..  39. 3S 

Straw pounds . .  4727. 

Pounds  straw  to  bushel  of  wheat 120. 1 

"Weight  of  wheat  per  bushel pounds. .  56. 6 

Average  yield  and  weight  of  red  wheat,  compared  with  white  wheat. 


Average  yield. 


Average  weight. 


1881. 

1882. 

1883. 

1881.* 

1882.  * 

1883.t 

Red 

Bushels. 
21  6 

Bushels. 
24  1 

Bushels. 
38  9 

Pounds. 
60  1 

Pounds. 
57  9 

Pounds. 
57  5- 

^V"hite                               

20.8 

24.6 

35.5 

60  0 

59  5 

55  6- 

Average  yield  and  weight  of  smooth  wheat,  compared  with  bearded  wheat. 


Average  yield. 

Average  weight. 

.1681. 

1882. 

1883. 

1881.* 

1882.* 

1883.  t 

Bushels. 
20.2 
22.5 

Bushels. 
23.5 
24.6 

Bushels. 
37.6 
42.7 

Pounds. 
59.7 
60.7 

Pounds. 
59.2 
59.5 

Pounds. 
56.  » 
57.4 

As  cleaned  for  seed. 


t  As  from  machine. 
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The  red  varieties  and  the  bearded  wheats  seem  to  possess  a  trifling 
advantage  in  Ohio,  at  least  for  the  years  during  which  the  experiments 
were  carried  on. 

MINNESOTA. 

The  specimens  previously  analyzed  from  this  State  were  from  the  ex- 
hibits of  the  Saint  Paul,  Minneapolis  and  Manitoba  Railroad  in  the  De- 
partment Museum,  but  as  they  were  not  considered  representative 
wheats  by  prominent  millers,  and  the  results  were  unsatisfactory  to 
them,  they  were  invited  to  send  samples  of  their  own  selection  from  the 
crop  of  1883.  The  analyses  given  in  this  bulletin  will,  therefore,  show 
the  composition  of  the  best  spring  wheat  of  Minnesota,  but  it  can  hardly 
be  said  to  represent  the  average  of  the  State,  as  the  samples  were  all 
of  No.  1  hard  wheat. 

The  average  of  the  analyses  previously  published,  of  the  four  made 
this  year  and  of  all  taken  together,  are  given  below  : 


Railroad 
exhibits, 
&c. 

No.  1  hard 
wheat, 
1883. 

All. 

9. 
3.354 

4. 
3.001 

13. 
3.168 

Weight  of  100  Tains                    

grains 

Water 

.  .  .per  cent 

10.60 
1.71 
75.03 
12.66 

8.64 
1.91 
75.05 
14.40 

9.96 
1.77 
75.09 
13.18 

Ash 

do 

do 

....  do 

do 

100.  00 
2.  03~ 

100.  00 

100.  00 

27TT 

2.31 

The  average  of  all  probably  fairly  represents  the  production  of  the 
State,  while  "  No.  1  hard  spring  wheat7'  is  richer  in  albuminoids,  but 
small  in  size,  both  of  which  characteristics  may  be  due  to  a  lack  of 
starch,  owing  to  the  short  period  of  growth  and  rapid  maturity  and 
consequent  inability  to  assimilate  as  much  of  the  carbohydrates  as  the 
winter  wheats. 

This  point  is  well  illustrated  by  two  wheats  from  Dakota,  analyses 
of  which  were  published  in  our  previous  report,  one  of  which  was  a 
winter  wheat  and  the  other  spring.  The  weights  of  one  hundred  grains 
were — 

Grams. 

Winter 3.  513 

Spring 2.  75o 

and  the  percentages  of  albuminoids — 

Winter 10.  68 

Spring 14.35 

the  latter  being  in  inverse  proportion  to  the  former,  so  that  if  the 
•winter  wheat  were  supposed  to  be  diminished  in  size  at  the  expense  of 
its  starch  the  relative  percentage  of  nitrogen  would  rise  to  a  point  near 
that  usually  found  in  spring  wheats. 

In  another  portion  of  this  report  the  flours  and  mill  products  from 
the  spring  wheats  of  Minnesota  will  be  discussed. 
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DAKOTA. 

The  only  two  specimens  of  Dakota  wheat  which  have  hitherto  been 
analyzed  are  those  of  which  mention  has  just  been  made. 

Through  the  kindness  of  General  M.  V.  Z.  Woodhull,  specimens  of  the 
crop  of  spring  wheat  of  1883  from  some  of  the  leading  farms  of  the 
Territory  have  been  sent  to  this  Division.  As  will  be  seen,  they  are 
all  extremely  rich  in  albuminoids  with  the  exception  of  that  grown  in 
Pembina.  One  specimen  contains  18.03  per  cent,  of  albuminoids,  and 
the  ten  together  average  over  15  per  cent. 

Average  composition  of  Dakota  spring  wheat,  crop  0/1883. 
Weight  of  100  grains grams. .     3. 151 

Water per  cent . .  8.  51 

Ash ' do....  1.94 

Undetermined w.do 74. 11 

Albuminoids  do 15.  44 

100.  00 


Nitrogen : do '2.  47 

The  wheat  containing  18.03  per  cent,  of  albuminoids  is  the  richest 
which  has  yet  been  analyzed  in  the  United  States.  It  was  grown  in 
Lamoure  County  by  Sykes  &  Hughes;  and  is,  of  course,  a  spring  variety. 
It  would  be  interesting  to  observe  the  composition  of  a  winter  wheat 
.grown  on  that  soil,  the  only  winter  specimen  which  has  been  analyzed 
having,  as  has  been  said,  a  small  percentage  of  albuminoids 

With  the  modern  methods  of  milling,  hard  wheats  of  the  description 
which  have  been  analyzed  are  very  desirable,  and  Dakota  and  Minne- 
sota with  their  large  supplies  of  grain,  rich  in  nitrogenous  constituents, 
will  necessarily  produce  some  of  the  finest  flours  in  the  country,  more 
jiearly  approaching  the  Hungarian  than  any  other. 

COLORADO. 

In  the  previous  bulletin  the  analyses  were  published  of  a  large  number 
of  wheats  from  Colorado,  grown  during  the  years  1881  and  1882  by 
Prof.  A.  E.  Blouut,  of  the  agricultural  college,  at  Fort  Collins. 

The  average  composition  for  each  year  was  as  follows: 

Arvrat)v  composition  of  Colorado  wheat,  crops  of  1881  and  188'<i. 


1881.      '     1882. 


33 

19 

4  865 

40QO 

__ 

0  86 

Q     0(1 

_^8h                

do 

2  *>8 

1      <)'» 

j\n 

do 

'>  4] 

9  QU 

(Jo 

70  48 

72  08 

Crude'fibor               

,lo 

1  57 

1  7ti 

do 

13  40 

13  04 

Xitrosrpn    .  .                                                                     •  - 

.  .   do   .  . 

100.  00 
L>  U 

ICO.  00 
2  00 
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Or  for  the  two  seasons : 

Average -composition  of  Colorado  wheats  for  the  two  seasons,  1881-'82. 
Number  of  varieties  analyzed 45 


Weight  of  100  grains grams. .  4.  682 

Water per  cent . .  9. 57 

Ash do....  2.21 

Oil do 2.38 

Carbh ydrates do 70.  91 

Crude  fiber do *  1.  62 

Albuminoids do 13.  31 

100.  00 


Nitrogen '. do 2. 13 

Specimens  of  the  crop  of  1883  have  been  examined,  and  the  average 
for  that  year  obtained. 

Average  composition  of  Colorado  wheat,  crop  of  1883. 
Number  of  varieties  aualvzed 57 


Weight  of  100  grains grams..     3.941 


Water per  cent. .  9. 38 

Ash do....  2.09 

Undetermined do....  76.79 

Albuminoids do . . . .  11. 74 

100.  00 


Nitrogen do 1.  88 

It  is  plain  that  there  has  been  a  very  marked  falling  off  in  albumi- 
noids. Twenty-eight  of  the  fifty-seven  varieties  examined  this  year  were 
also  among  the  specimens  of  1881.  The  averages  for  the  two  years  of 
the  same  varieties  show  in  the  same  way  changes  such  as  were  seen  in 
the  average  of  all. 

Average  composition  of  twenty-seven  Colorado  wheats  in  1881  and  in  1833. 


1881.        1883. 

I 


Weight  of  100  grains grama . 

Water  per  cen  t . 

Ash do... 

Undetermined do... 

Albuminoids do . . . 


4.  947  4.  197 

9.83  9.15 

2.23  i  2.00 

74.  52  76.  66 

13.42  12.19 


I  100.  00  ]     100.  00 
Nitrogen do \      2.15  j        1.95 
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There  has  been  a  falling  off  in  ash  and  albuminoids,  and  in  the  weight 
of  100  grains,  and  the  uniformity  of  the  change  in  these  respects  is 
shown  by  a  comparison  of  each  analysis  in  this  regard. 

Comparison  of  the  crops  of  1881  and  1»83. 


Weight  of  100 
grains. 

Serial  Dumber. 

Water. 

Ash. 

Albuminoids. 

Xitrogeu. 

1881.        1883.        1881. 

1883.        1881. 

1883.        1881. 

1883. 

1881.        1883. 

Grams.  Grams. 
70^         4  7t/-> 

Per  ct. 
10.55 

Per  ct. 
""9.53 

'"8.68 

Per  ct. 
2.24 

Per  ct. 
]  95 

Per  ct. 
11.75 

Per  ct. 
9.80 
"ll.03 

Per  ct.    Per  ct. 
1.88      
1.57 
2.20    
,         1.76 
1  96 

9193                                                4  "3 

719 

9.72 

2.28 
1  91 

""2.26" 

13.  75 
12  95 

21  ''6  .               5  094 

738                                4  434 

9.59 
9.91 
"9.55 
"10.'07 
9  53 

2197                          -                      3  714 

8.75 

2.10 
"2."  20" 
""2  07 
2.03 
"2.13 
""i.96 
""2.03 
"2.23 
"2.10 

"is."  si" 

14.  49 
"12."  25" 
11.75 

11.38 
11.90 
"l2.  25 
11.73 
il  03 

1.82 
2.21 

729  

2.60 

<>lig                                                4  440 

8.35 
"  '  "8.  15 
"8.87 

1.  90 
9  31 

734  4.  131    .... 
2130  3.  803 

1.99 
1.03 
'"2.04 

1.96 
1.96    
1  88 

720 

2131    3  572 

791                                4  894 

1.88      ....'... 
1  76 

°132                                                5  036 

10.17 
9.51 
'  '  "9.  93 
9.74 
9.  75 

8.70 
9.12 

739    4  739 

2  02 
"2.08 
'  "  "2.  07 
"  2.19 

14.18 
"14.69 
"i3."f,2" 
12.94 
12.25 
'l2.44 
12."  93" 
"l3  50 
11.19 
13.13 
"15.25 

"12.  78 
12.  95 
14.35 
"ll.OS 
11.55 
"9.98 

2.27    .... 
2.04 
2.35    .... 
2.07 
2.18    
2.  30 
2.07    
1.76 
1.96      
1.  87 
1.99    
1.60 
2.07    .... 
1.  85 
2.16    
2.  13 
1.79      . 
1.76 
2.10    
2.18 
2.44 

9  133                                                3  618 

735    5.  906 
2134                                                4  169 

8.89 

7°°                                 5  137 

2135    4.818 
793 

8.90 
9.i6 

''136                                                3  351 

730  

2.57 
"  "2.  54 
2.17 
""2.'i6 
"l.85 

"2."  is" 

2137                                                3  761 

10.55 

9.73 

1.91 
1.96 

"  1.87 
"2.12 

7->4        

°138                                                3  44° 

"io.24 
"lO."23 
'"9."  78" 
"9.89 

9.47 
"~9.93 

741                                 3  851 

2139  3.739 
736                                 5  °14 

11.55 
'l3.30 
11.03 
~13.  65 

2141  4.247 
731  5.  506    

10.73 

9149                                                 4  495 

8.97 
P  30 

1.97 
"2.08 
2  05 

74'.'  5.  145      
2153                                                4  651 

743                                 4  636 

9.89 

9  15 

2.23 

2154                                                3  968 

12.08 
11.85 
11.73 
i9.  95 
"ll.'w" 
12."  08" 
"]2."95" 
14.00 

1.  93 
1.93    
1.85 
2.  18      ... 
1.88 
2.  07    

707 

9.66 
"9."  07 
"9.17 
"  "l6.  58 
9.  57 
9.93 

""s.'eo" 

2.35 

"~2.  08 
"2.59 
'"±70 
2.03 
"l.99 

"2.10 
2.02 
"2.19 
""2.'i4 
""2.05 
"2.08 
""2."  02 

"2."  16 

"2."  05 

12.  06 
13.62 
~12.  <»4 
13.62 
14.04 
14.  lV 
'n.  62 
"l5.25 

"l5.15 

15.06 

2159  5.578 

745                                4  07° 

2160  2.838 
740  4.  499    

9.16 
"  9.'  ]8" 
"'8.'  27 
""7."  95 
10  9C» 

2161                                                4  208 

2.  07 
2.18    .... 
1.  90 
2.25 

732      5  1  00 

2162  4.  191 

747            .                      4  214 

2163  3.252 

1.  93 

2.27    .... 
2.  07 
2  18    
2.  24 

733                                  .'>  536 

2164                                                5  039 

748  5.754      
2165    ....                                     4.861 

10.02 

"  8.  98 
8.70 

10.  is 

10.05 

2.67 
"2."  32" 
"2.53 
"~2.31 

74!)  .">.  9-J4      
2166           .                                     4.  761 

9.91 
"9."  38" 

9.  4.1 

14.35    2.30 
2.43    
13.48    ...                   2.16 
2.41    
12.60    2.02 

751    5.  !!»:{    

2167                                                4.414 

737    5.368           

10.42 

216d    4.546 

2.28 

There  was  a  loss  of  albuminoids  in  every  variety,  with  four  exceptions, 
and  a  decrease  in  weight  in  all  but  one.  This  change,  which  at  first 
seemed  rather  surprising,  is  explained  by  Professor  Blount  in  the  fol- 
lowing letter : 
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COLORADO  AGRICULTURAL  COLLEGE, 

Fort  Collins,  Colo.,  June  17,  1884. 

MY  DEAR  SIR  :  Your  letter  of  the  llth,  inclosing  analyses  of  wheats,  received.  I 
am  not  at  all  surprised  at  the  falling  off  in  the  albuminoids  and  other  deleterious 
changes.  I  think  I  can  give  a  satisfactory  reason, for  the  deterioration. 

First.  In  June  of  last  year,  while  these  wheats  were  in  the  formation  stage,  we  had 
a  heavy  and  destructive  hail-storm,  which  almost  entirely  destroyed  my  whole  crop. 
So  badly  was  it  beaten  down  that  it  was  a  month  before  the  crop  was  where  it  was 
before,  and  not  half  of  it  then  was  making  anything  like  good  grain.  I  find  when 
the  wheat  plant  is  in  any  way  injured  the  grain  especially  suffers  most.  The  foliage, 
if  anything,  rather  flourishes,  or,  in  other  words,  grows  more  vigorously  and  rank. 
The  sap  is  more  abundant,  and  the  grain  producing  elements  much  less. 

Second.  Last  year  up  to  August  we  had  much  more  rain  than  ever  before.  Fre- 
quent showers,  followed  by  hot  suns  and  damp,  sultry  air,  made  many  of  my  wheats 
rust.  Those  injure;!  and  put  back  by  hail  suffered  most  from  rust. 

I  am  satisfied  these  are  the  causes  of  deterioration  noticed  in  the  analyses.     The 
difference  in  the  two  seasons  was  as  great  as  that  between  ours  generally  and  that  of 
Iowa.     I  think  this  year  will  bring  out  my  hybrids  with  a  better  showing. 
Very  truly,  yours, 

A.  E.  BLOUNT. 
CLIFFORD  RICHARDSON,  Esq., 

Assistant  Chemist. 

Professor  Blount's  conclusions  are  interesting  and  undoubtedly  cor- 
rect, and  show  how  sensitive  wheat  is  to  causes  affecting  its  develop- 
ment. 

Arrested  development  may  apparently  produce  twolresults,  according 
to  the  period  in  the  growth  of  the  plant  at  which  it  occurs.  In  the 
Colorado  specimens,  as  Professor  Blount  remarks,  the  supply  of  nitro- 
gen was  probably  cut  off  by  the  injury  done  by  storms.  In  the  cases 
of  the  Ohio  wheats,  which  owed  their  small  size  and  shriveled  ap- 
pearance to  wet  weather  just  before  harvesting,  the  check  to  develop- 
ment came  after  the  nitrogenous  portion  of  the  seed  had  been  stored  up 
and  prevented  the  accumulation  of  the  starch  which  was  necessary  to 
make  a  plump  grain. 

Professor  Blount  proposes  to  continue  his  experiments,  and  it  will  be 
very  interesting  to  observe  the  quality  and  composition  of  succeeding 
crops. 

In  1882  the  product  of  several  seed  wheats  sent  to  Colorado  in  1881 
was  found  to  be  much  richer  in  albuminoids  than  the  original  seed  and 
in  our  previous  bulletin  attention  was  called  to  this  fact.  Of  the  last 
year's  crop  eight  varieties  were  from  seed  sent  to  Professor  Blount  from 
Washington. 

A  comparison  of  the  analyses  will  show  the  changes  during  the  past 
unfavorable  season. 
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Comparison  of  Department  seed  and  Colorado  crops,  1882-'83. 


Serial  number. 

Weight  of  100 
grains. 

Water. 

Ash. 

Albuminoids. 

Nitrogen. 

Seed. 

Crops. 

Seed* 

Crops. 

Seed. 

Crops. 

Seed. 

Crops. 

Seed. 

Crops. 

2173... 

Qramg. 
4.152 

Grams. 

Per  ct. 
9.84 

Per  ct. 

Per  ct. 
1.73 

Perct. 

Per  ct. 
9.98 

Per  ct. 

Per  ct. 
1.60 

Per  ct. 

2174 

9  69 

2.19 

11  20 

1.79 

2175  

3.650 

9.40 

1.  94 

11.73 

1  88 

2176 

3  650 

9  50 

2.10 

13.65 

2.18 

2177 

2.  820 

9.74 

1  94 

12.60 
"i6.33 

2.02 

2178  

4.594 

9.55 

1.95 
""2."i6" 

12.95 
"i2."43~ 

2.07 

""i."9<> 

2179 

4  336 

9.90 

i6.25 

1.86 

1.65 

2180  

4.957 

2181 

2.612 

11.35 
"i6."50 

1  75 

12.60 
9.80 

2  02 

2182 

3.231 

11.11 

"  1.95 

2.04 

12.60 

2.02 

2183  

4.084 

1.57 

2184 

3.818 

9.44 

2.17 

ii.  38 

1.82 

2185  

3.  062 

10.38 

1.89 

10.15 
'  ~i6.'45" 

1.62 

2186 

2.879 

9,21 

""2."  56" 

2.04 
""2."  20 

10.33 
ii.53 

1.65 

2187 

3.138 

9  48 

2.63 

2188  

4.064 

9.92 

2.32 

Average 

3.482 

3.922 

10.07 

9.83 

1.95 

2.10 

11.71 

12.38 

1.88 

1.98 

Gain 

6 
2 

! 

7 

rj 

7 

1 

Loss 

The  averages  show  that  the  crop,  notwithstanding  unfavorable  condi- 
tions, has  improved  in  ash  and  albuminoids  and  size  of  the  grain,  and 
that  the  conclusions  of  previous  analyses  are  verified.  The  last  variety* 
No.  2187-8,  was  the  only  one  to  lose  in  percentage  of  albuminoids,  and 
this  was  plainly  because  it  contained  in  the  seed  a  higher  amount  than 
could  be  supported  by  Colorado  conditions  in  the  crop.*  This  same 
wheat,  the  Geiger,  a  spring  variety  from  Asia,  it  will  be  noticed  con- 
tains a  large  amount  of  ash  in  connection  with  its  high  percentage  of 
albuminoids,  and  loses  the  one  with  the  decrease  of  the  other.  Atten- 
tion has  already  been  drawn  to  the  intimate  relation  between  ash  and 
albuminoids  in  the  whole  grain  in  the  previous  report,  and  the  reason 
of  this  will  appear  in  later  analyses  where  it  is  shown  that  the  bran 
and  germ,  both  storehouses  of  nitrogen,  contain  large  amounts  of  ash. 

That  Colorado  is  a  place  where  a  rich  and  fine  wheat  can  be  raised  is 
evident  from  the  work  of  the  past  three  years;  but  it  is  also  plain  that 
all  the  aid  which  human  agency  can  control  must  be  given  to  this  end. 
Two  samples  of  wheat  grown  in  another  part  of  the  State,  Fremont 
County,  which  have  been  in  the  Department  Museum  for  some  time,  are 
not  rich  in  albuminoids,  containing  each  only  9.80  per  cent.  This 
variation  shows  that  great  care  is  always  necessary  to  keep  the  grain 
at  a  high  standard  and  that  in  the  case  of  the  wheats  from  Fremont 
County  something  was  lacking. 

THE  PACIFIC   COAST. 

The  conclusion  was  drawn  from  analyses  completed  last  year  that 
Oregon  produced  a  wheat  extremely  poor  in  albuminoids,  although  the 


*See  Bulletin  No.  1,  p.  43. 
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appearance  of  the  grain  was  fair  and  large  ;  and  it  was  surmised  that 
grain  from  the  whole  Pacific  slope  might  possess  the  same  peculiarity. 
Surprise  having  been  expressed  at  this  statement,  it  was  suggested  that 
an  analysis  should  be  made  of  a  selected  sample  of  Oregon  wheat,  of 
the  crop  of  1883.  For  this  purpose  a  specimen  was  chosen  which  the 
Northern  Pacific  Kailroad  presented  to  its  guests  at  a  dinner  in  Walla 
Walla,  during  the  excursion  given  by  the  road  in  the  autumn  of  1883. 
The  result  (serial  No.  1854)  was  a  complete  confirmation  of  previous 
analyses.  The  percentage  of  albuminoids  found  was  7.70,  and  this  de- 
termination having  been  confirmed  by  duplication,  the  wheat  was  proved 
to  be  the  lowest  in  albuminoids  of  any  that  have  been  examined  in  this 
country.  Its  appearance  was  fine,  but  the  size  of  the  grain  smaller 
than  one  usually  expects  in  Oregon  wheats.  Further  on  it  will  be  seen 
that  this  peculiarity  of  poverty  in  albuminoids  among  Oregon  wheats  is 
confirmed  by  the  analysis  of  a  new  process  flour  made  in  thatState  which 
was  found  to  contain  only  7.18  per  cent. 

All  attempts  to  obtain  typical  samples  of  the  crops  of  1883  from  Cali- 
fornia having  failed  it  was  necessary  to  fall  back  upon  a  series  of  wheats 
from  that  {State  in  the  Museum  of  this  Department,  which  were  of  the 
crops  of  1875  and  were  exhibited  at  the  Exhibition  at  Philadelphia. 
While  more  recent  specimens  would  be  more  desirable,  there  can  have 
been  no  changes  in  the  amount  of  nitrogenous  constituents,  the  chief 
alteration  of  the  grain  being  in  the  amount  of  water  which  it  would 
contain. 

The  average  derived  from  the  ten  analyses  follows  : 

Average  composition  of  California  wheat  from  San  Joaquin,  Contra  Costa,  and  El  Paso 

Conn  ties. 

Wheat  of  100  grains grams. .  3. 8924 

Water percent..  10.73 

Ash do 1. 86 

Undetermined . do 76. 47 

Albuminoids..  ...do...  10.94 


Total..  100.00 


Nitrogen per  cent..       1.75 

This  average  is  not  as  low  as  that  for  Oregon,  but  is  far  below  (1  per 
cent.)  the  average  of  the  country.  It  represents  but  a  limited  portion 
of  the  State,  and  while  it  points  to  the  correctness  of  the  assumption  of 
the  poverty  of  the  wheats  of  the  Pacific  slope  in  albuminoids  it  does 
not  render  it  positive,  as  several  of  the  specimens  contain  over  12  per 
cent. 

In  the  report  of  the  Census  for  1880,  Professor  Brewer,  in  his  collec- 
tion of  analyses  of  cereals,  gives  four  of  California  wheat,  two  of  which, 
described  as  hard,  are  the  celebrated  Macaroni  wheats  and  contain 
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13.76  and  12.84  per  cent,  of  albuminoids,  and  two  are  white  wheats  con- 
taining only  8.25  and  9.69  per  cent.  From  these  results  it  would  seein 
that  the  hard  wheats  are  more  able  to  collect  nitrogen  than  the  soft 
white  varieties,  and  as  the  specimens  from  Oregon  have  been  all  of  the 
latter  kind,  the  low  percentage  of  nitrogen  may  be  due  to  that  fact. 
It  would  be  of  interest  to  examine  a  hard  red  wheat  grown  in  that  State. 

ADDITIONAL  ANALYSES. 

Allusion  has  been  made  to  the  collection  of  analyses  of  cereals  by 
Professor  Brewer  in  his  report  to  the  Census  of  1880.*  Such  of  the 
wheat  analyses  as  have  not  been  inserted  in  the  previous  bulletin  are 
here  published  for  the  purpose  of  presenting,  as  a  whole,  all  analyses 
which  have  been  made  of  American  specimens. 

*Tentli  Census  of  tlie  United  States,  Vol.  Ill,  Statistics  of  Agriculture,  p.  414. 
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AVERAGES. 

The  analyses  completed  during  the  past  year  numbered  one  hundred 
and  forty-seven,  the  specimens  being  divided  among  different  portions 
of  the  country  as  follows : 

Eastern  and  Gulf  States 9 

Middle  States 44 

Western  States 80 

Pacific  States 12 

British  Provinces 2 

Averages  derived  from  the  results  of  these  analyses  are  here  given, 
and  also  those  obtained  by  a  combination  of  all  results  up  to  this  time : 
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Owing  to  the  fact  that  the  wheats  were  this  year  nearly  all  from  the 
Middle  States  and  the  West,  they  average  more  nearly  the  composition 
shown  previously  for  the  Western  country. 

Colorado  has  fallen  off  somewhat,  owing  to  its  poor  crop,  but  the  high 
percentage  of  albuminoids  in  the  Ohio  samples  has  counteracted  this 
result,  and  the  general  average  for  the  whole  country,  derived  from  the 
407  samples  analyzed,  is  somewhat  higher  than  last  year. 

The  general  conclusions  of  the  previous  bulletin  are,  however,  not 
essentially  altered. 

CHEMISTRY  OF  THE  ROLLER  MILLING  PROCESS  OF  GRADUAL  REDUC- 
TION. 

It  is  the  object  of  milling  to  reduce  the  floury  portion  of  the  wheat- 
grain  to  the  finest  possible  form  without  injuring  its  physical  condition, 
and  at  the  same  time  with  complete  exclusion  of  portions  of  the  bran 
and  germ,  and  such  refuse  products  as  would  injure  its  baking  qualities 
and  color.  An  examination  of  the  structure  of  the  grain  will  enable  us 
to  understand  the  difficulties  to  be  met  and  the  way  in  which  the  dif- 
ferent products  which  have  been  analyzed  are  obtained. 

If  a  blade  of  wheat  were  much  thickened  and  the  two  halves  then 
folded  back  upon  themselves  a  transverse  section  of  it  would  represent 
a  similar  section  of  the  grain,  that  is  to  say  the  two  lobes  would  meet, 
forming  what  is  known  in  the  grain  as  the  crease  within  which  would 
be  inclosed  and  hidden  a  portion  of  the  outer  covering.  This  explains 
how  difficult  it  is  in  preparing  the  wheat  for  milling  to  remove  all  the 
foreign  matter  which  this  crease  contains.  On  the  exterior  of  the  grain 
there  is  found  toward  one  end  a  collection  of  hair,  and  at  the  other  end 
appears  the  embryo  or  germ.  A  longitudinal  section  shows  both  of  these 
undesirable  additions  to  the  floury  matter  of  the  grain.  Aside  from  its 
exterior  appearance  the  wheat-grain  is  essentially  an  embryo,  the  germ, 
together  with  a  supply  of  food,  the  endosperm  or  floury  matter,  sur- 
rounded by  several  membranes  or  coats  of  greater  or  less  importance. 
On  the  exterior  is  the  first  membrane  or  cuticle,  a  very  thin  coating, 
easily  removed  by  rubbing.  Next  follows  a  more  important,  because 
thicker,  portion  of  the  outer  covering,  consisting  of  two  layers  of  cellular 
tissue,  the  epicarp  and  endocarp.  These  three  membranes  together  form 
the  outer  covering  of  the  grain,  and  from  one  of  them,  the  epicarp,  spring 
the  hairs  which  are  found  on  one  end.  These  envelopes  are  colorless 
and  very  light,  constituting  only  from  3  to  3£  per  cent,  of  the  whole, 
and  are  more  or  less  easily  removed  by  friction.  From  an  examination 
of  a  section  of  the  grain  it  is  seen  that  within  the  crease  this  is  of  course 
impossible,  so  that  while  the  preparation  of  the  wheat  for  milling  may 
remove  the  hairs  and  much  of  the  cuticle  and  dirt  it  cannot  completely 
free  it  from  them.  It  is  this  inherent  difficulty  that  the  roller  mills  at- 
tempt to  overcome  by  splitting  the  grain  along  the  crease  and  after- 
wards cleaning  it  with  brushes. 
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Under  these  outer  coverings  are  three  membranes,  known  as  the  testa 
or  episperm,  the  legmen,  and  the  embryous  envelope.  The  testa  is  a 
•compact  affair,  and  carries  the  coloring  matter  of  the  bran.  The 
teginen  is  an  extremely  thin  membrane  not  easily  seen  except  where 
it  becomes  thick  and  just  under  the  testa  in  the  heart  of  the  crease.  It 
is  not  of  importance  from  a  milling  point  of  view.  The  testa  and  teg- 
men  form  about  2  per  cent,  of  the  grain. 

The  embryous  membrane  is  a  continuation  of  the  embryo  around  the 
endosperm  or  floury  portion  of  the  grain.  It  is  composed  of  cells  which 
are  often  erroneously  termed  gluten  cells,  but  the  true  gluten  cells  are 
scattered  through  the  endosperm.  The  cells  of  the  embryous  mem- 
brane contain  little  or  no  gluten,  and  as  they  are  a  continuation  of  the 
embryo  it  must  be  nearly  as  undesirable  to  allow  them  in  the  finished 
flour  as  the  germ  itself. 

The  endosperm  is  by  far  the  largest  portion  of  the  grain,  and  it  is 
that  which  is  the  object  of  all  milling  processes  to  separate  from  the 
rest  of  the  wheat  and  grind  to  flour. 

It  consists  of  large  cells  containing  the  granules  of  starch  and  the 
gluten.  At  the  exterior,  nearer  the  embryous  membrane,  it  is  much 
harder  than  in  the  center  and  contains  much  more  gluten.  In  all 
methods  of  gradual  reduction,  therefore,  the  center  is  of  course  reduced 
first,  and,  being  very  starchy,  is  only  fit  for  a  low-grade  flour,  while  the 
richest  part  of  the  endosperm,  being  harder  and  closely  attached  to  the 
tough  bran  coats,  is  to  a  certain  extent  lost,  or  so  contaminated  with 
small  pieces  of  the  bran  as  to  injure  the  color  of  the  flour,  furnishing 
what  is  known  as  bakers'  grades. 

By  the  old-fashioned  low-milling  process,  or  grinding  between  stones 
placed  very  close  together  and  bolting,  it  was  impossible  to  obtain  a 
flour  entirely  free  from  contamination.  The  advance  to  high  milling 
with  stones  far  apart,  allowing  the  middlings  which  were  produced  to 
be  purified  before  grinding  to  flour,  was  a  step  which  made  it  possible 
to  make  from  winter  wheat  an  excellent  and  pure  flour.  When,  how- 
ever, spring  wheat,  with  its  hard  and  brittle  outer  coats,  became  im- 
portant commercially,  it  was  necessary  to  resort  to  the  roller  methods 
of  milling,  which,  in  conjunction  with  peculiar  purifying  machinery, 
would  furnish  a  flour  free  from  all  undesirable  impurities. 

This  process  is  so  complete  that  an  examination  and  chemical  analysis 
of  the  products  are  of  great  interest,  as  showing  how  the  different  con- 
stituents of  the  grain  are  divided.  It  is  unnecessary,  however,  to  de- 
scribe the  process  itself,  long  accounts  of  which  can  be  found  in  the 
millers' journals  of  the  day  and  in  the  Census  of  1880,  Vol.  Ill,  Statistics 
of  Agriculture.  It  is  sufficient  merely  to  know  the  names  of  the  prod- 
ucts and  the  portion  of  the  grain  from  which  they  come. 

The  first  series,  consisting  of  seventy-two  specimens,  is  from  the  mill 
of  0.  A.  Pillsbury  &  Co.,  Minneapolis,  Minn.,  known  as  the  Pillsbury 
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"  A."  This  mill,  it  may  be  of  interest  to  know,  is  described  in  the  Cen- 
sus report  previously  mentioned.  It  uses  the  "  hard  spring  icheat,"  which 
Is  grown  in  the  Northwest,  and  its  products,  therefore,  are  typical  of 
this  particular  variety. 

The  second  partial  series  is  from  the  mill  of  Herr  &  Cissel,  in  George- 
town, D.  0.,  and  the  wheat  used  at  the  time  the  specimens  were  collected 
was  a  mixture  of  Virginia  "  Fultz"  and  " Longberry."  Their  products 
are  illustrative,  therefore,  of  the  effect  of  the  roller  process  on  Virginia 
winter  wheat. 

The  third  partial  series  consists  of  a  few  specimens  resulting  from  the 
milling  of  Ohio  winter  wheat  by  Warder  &  Barnett,  of  Springfield,  Ohio, 
by  the  same  methods  as  the  others. 

The  Minnesota  samples,  being  more  numerous,  will  be  taken  up  first. 

PARTS   OF   THE   WHEAT   GRAIN   IN   DIFFERENT  MILL   PRODUCTS. 

-2001.   Wheat  as  it  enters  the  mill. 

The  whole  wheat  grain  mixed  with  cockle,  oats,  and  other  foreign  seed,  as  it 
comes  from  the  thrasher. 

•2002.    Wheat  prepared  for  the  rolls. 

The  foreign  seeds  have  been  removed  with  the  exception  of  a  few  grains  of  cockle 
and  oats.  The  cockle  is  therefore  to  be  found  in  subsequent  parts  of  the 
process.  The  hairs  have  been  largely  rubbed  off,  together  with  portions  of 
the  cuticle.  Some  hairs  are,  however,  still  left,  and  portions  of  the  cuticle 
remain  attached  and  semi-detached,  especially  toward  the  crease.  The  grain 
as  a  whole  presents  a  changed  and  much  cleaner  appearance. 

2003.  Cockle  and  screenings. 

Among  the  foreign  seeds  there  are  found  principally  cockle  and  a  species  of 
polygoiiuni  and  oats,  together  with  broken  pieces  of  wheat,  dirt,  chaff,  &c. 

2004.  Scourings  removed  by  cleaners. 

These  consist  almost  entirely  of  cuticle  and  hairs,  but  portions  of  epicarp,  with 
the  hairs  still  adherent,  and  of  endocarp  are  present.  Treatment  with  iodine 
reveals  a  small  amount  of  endosperm  or  starch,  and  shows  the  inner  part  of 
the  outer  coats  of  the  grain  are  the  most  highly  nitrogenous.  The  contrast 
between  the  embryous  membrane  and  endocarp,  and  the  epicarp  and  cuticle 
is  prominent.  The  embryous  membrane  is  recognized  by  its  roundish  cells  ; 
the  eudocarp  by  its  transverse  cells,  twice  as  long  as  broad,  and  packed  closely 
and  regularly,  like  cigars,  which  has  given  it  the  name  of  cigar  coat,  and  the 
epicarp  by  its  very  long  and  irregular  cells  arranged  longitudinally,  the 
cuticle  being  of  a  similar  sort. 

2005.  First  break. 

The  grain  is  split  along  the  crease  normally  into  two  halves,  but  also  frequently 
into  fours,  or  even  more  irregularly.  The  glistening,  hard,  floury  endosperm 
makes  its  appearance  for  the  first  time.  Comparatively  little  flour  or  dust 
is  made. 

2006.  Chop  from  first  break. 

This  consists  principally  of  endosperm,  but  small  portions  of  bran  *  and  germ  are 
present  the  former,  including  all  the  various  outer  coats. 

*  Bran  is  used  in  this  description  as  denoting  and  including  any  part  of  the  coats 
of  the  grain. 
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2007.  Second  break. 

In  this  break  the  greater  part  of  the  endosperm  is  separated  from  the  bran,  and 
is  seen  as  large  well-shapen  middlings,  together,  of  course,  with  some  small 
stuff  and  dust. 

2008.  Chop  from  second  break. 

This  is  chiefly  endosperm,  with  somewhat  less  bran  than  the  previous  chop. 
Whole  germs  and  parts  are  numerous.  The  endosperm  is  of  all  sizes,  but  the 
greater  portion  of  large  angular  fragments.  The  bran  includes  portions  of 
all  the  outer  coverings,  while  dusty  matter  and  starch  grains  are  quite  abun- 
dant. 

2009.  Third  break. 

The  endosperm  is  so  completely  separated  in  this  break  that  it  only  remains  in 
scattered  patches  upon  the  bran,  and  the  embryous  membrane  is  quite  visible. 

2010.  Chop  from  third  break. 

The  middling  or  particles  of  endosperm  are  much  finer,  and  there  is  more  dust. 
Small  portions  of  germ  are  plentiful.  The  brauny  particles  are  similar  in 
nature  to  those  in  the  last  chop  but  smaller,  and  there  is  more  dust  of  a 
nitrogenous  kind. 

2011.  Fourth  break. 

Only  to  be  distinguished  from  No.  2009  by  the  slightly  cleaner  bran. 

2012.  Chop  from  fourth  break. 

Not  very  different  in  appearance  from  2010,  except  that  it  is  composed  of  more 
finely  divided  particles. 

2013.  Fifth  break. 

Still  cleaner  bran  than  2011.  It  still  holds  a  very  appreciable  portion  of  endo- 
sperm. 

2014.  Chop  from  fifth  break. 

is  chop  contains  a  great  deal  of  branny  matter,  including  pieces  of  epicarp, 
endocarp,  and  embryous  membrane.  The  endosperm  is  very  fine  and  much 
mixed  with  germ.  Of  course,  in  all  these  products,  portions  of  the  testa  and 
tegmen  are  present,  but  they  are  not  easily  seen  except  in  careful  prepara- 
tions. 

2015.  Sixth  break. 

Barely  distinguishable  from  bran. 

2016.  Chop  from  sixth  break. 

Very  largely  made  up  of  small  pieces  of  branny  material  and  germs.  The  endo- 
sperm which  is  present  is  very  fine. 

2017.  Bran. 

This  is  composed  practically  of  epicarp,  endocarp,  and  embryous  membrane,  the 
cells  of  the  latter  having  been  very  little  disturbed.  There  is  still  a  little 
cuticle  and  endosperm  left,  but  they  have  mostly  disappeared  in  previous 
operations. 

2018.  Shorts. 

These  are  made  up  of  all  the  different  parts  of  the  grain  in  rather  a  fine  condi- 
tion, some  of  the  branny  particles  having  endosperm  still  adherent  to  them. 

2019.  Middlings,  Uncleaned  No.  1. 

These  are  the  largest  sized  middlings,  and  consist  in  themselves  of  clean,  angular 
fragments  of  endosperm,  but  they  are  mixed  with  considerable  shorts  and 
many  whole  and  broken  germs.  They  are  the  most  impure  of  the  five,  and 
an  analysis  will  show  this  fact. 

2020.  Middlings,  Uncleaned  No.  2. 

All  the  particles  are  finer  than  in  the  previous  middlings,  and  less  germ  and  bran 
is  present,  which  will  produce  a  corresponding  change  in  their  chemical  com- 
position. 


AMERICAN    WHEAT    AND    CORN  35 

2021.  Middlings,  Uncleaned  No.  3. 

Still  finer  than  No.  2,  and  less  bran  and  germ. 

2022.  Middlings,  Uncleaned  No.  4. 

Finer  than  No.  3,  and  less  bran  and  germ. 

2023.  Middlings,  Uncleaned  No.  5. 

The  finest  of  all  the  middlings,  with  almost  no  bran  and  germ.     The  effect  of  clean- 
ing will  be  small. 
9024.  Middlings,  Cleaned  No.  I. 

Many  of  the  lighter  particles  of  bran  removed,  but  there  is  much  remaining,  as 
well  as  of  the  germ. 

2025.  Middlings,  Cleaned  No.  2. 

The  bran  is  to  a  large  degree  removed  in  cleaning  these  middlings,  but  the  germ 
of  course  remains. 

2026.  Middlings,  Cleaned  No.  3. 
The  bran  is  almost  all  gone. 

2027.  Middlings,  Cleaned  No.  4. 

These  middlings  are  practically  quite  clean  and  pure  endosperm.     Only  here  and 
there  a  particle  of  bran  or  germ. 

2028.  Middlings,  Cleaned  No.  5. 

Quite  clean,  and  very  small  in  size. 

2029.  First  middlings,  reduction  on  smooth  rolls. 

The  germ  is  flattened,  and  the  endosperm  reduced  in  size. 

2030.  Chop  from  first  reduction  of  middlings. 

This  sample  appears  to  be  misplaced,  as  it  contains  much  bran  and  germ. 

2031.  Second  middlings,  reduction  on  smooth  rolls. 

A  sample  of  this  reduction  was  not  furnished. 

2032.  Chop  from  second  reduction  of  middlings. 

This  chop  contains  a  few  particles  of  bran  and  germ. 

2033.  Third  middlings,  reduction  on  smooth  rolls. 

The  germ  is  prominent  in  its  flattened  condition. 

2034.  Chop  from  third  reduction  of  middlings. 

The  bran  and  germ  have  been  almost  entirely  removed. 

2035.  Fourth  middlings,  reduction  on  smooth  rolls. 

Like  the  middlings  themselves,  merely  reduced  in  size. 

2036.  Chop  from  fourth  reduction  of  middlings. 
Here  and  there  a  small  particle  of  bran  seen. 

2037.  Fifth  middlings,  reduction  on  smooth  rolls. 
Resembles  of  course  the  fifth  middlings. 

2038.  Chop  from  fifth  reduction  of  middlings. 

This  is  not  as  white  as  the  chop  from  the  fifth  reduction,  as  it  contains  bran  and 
germ  in  small  quantities. 

2039.  Flour  from  the  first  reduction. 

The  grains  of  endosperm  are  clean  and  sharp. 

2040.  Flour  from  the  second  reduction. 

The  grains  are  not  as  sharp  as  those  from  the  first  reduction. 

2041.  Flour  from  the  third  reduction. 

Very  much  like  the  flour  from  the  second  reduction,  but  perhaps  a  little  lumpier. 

2042.  Flour  from  the  fourth  reduction. 

More  coherent  and  yellower  than  previous  flours. 

2043.  Flour  from  the  fifth  reduction. 
There  is  no  specimen  of  this  flour. 

2044.  Tailings  from  middlings  purifier  No.  1. 

These  tailings  are  coarse.     They  contain  much  bran,  mixed  with  germ,  and  a 
considerable  amount  of  large  middlings. 
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5045.   Tailings  from  middlings  purifier  Xos.  2,  3,  and  4. 

Much  finer  than  the  previous  tailings  and  freer  from  germ  and  endosperm. 

2046.  Tailings  from  middlings  purifier  No.  6. 

Largely  composed  of  fine  endosperm,  mixed  with  bran  and  germ. 

2047.  Tailings  from  the  first  reduction. 

These  are  made  up  of  about  equal  parts  of  fine  endosperm  and  oi  bran  and  germ. 
.2048.   Tailings  from  the  second  reduction. 

These  are  liner  than  the  first  tailings,  and  contain  more  germ.     There  are  also 
present  pieces  of  endosperm,  flattened  like  the  germ. 

2049.  Tailings  from  third  reduction. 

Still  finer,  with  much-flattened  endosperm,  and  less  grain  and  bran. 

2050.  Tailings  from  fourth  reduction. 

Very  finely  divided  and  flattened  endosperm,  with  only  about  10  per  cent,  of  bran 
and  germ.     This  should  be  very  evident  in  the  analysis. 

2051.  Tailings  from  fifth  reduction. 

Coarser  than  the  fourth  tailings,  and  like  the  third  in  quality. 

2052.  Bepnrified_  middlings. 

Coarse  pieces  of  endosperm,  with  much  bran  and  germ. 

2056.  Bakers- flour. 

Slightly  yellow  in  color.     The  grains  lack  distinctness,  making  the  flour  lumpy. 

2057.  Patent  flour. 

A  clear  white  grain. 

2058.  Low-grade  flour. 

The  grain  is  soft  and  the  flour  dark  and  lumpy.     Particles  of  bran  and  germ  are 
prominent. 

2059.  Brtak  flour. 

Physically  like  the  bakers'  grade  in  appearance,  but  particles  of  bran  and  germ 
are  present,  making  it  of  less  value. 

2060.  Stone  flour. 

This  flour  is  white,  of  a  fair  grain,  with  a  very  little  bran. 

2062.  Flour  from  first  tailings. 

A  very  good,  free  grain,  but  a  little  branny. 

2063.  Flour  from  third  tailings. 

A  free  grain,  but  quite  branny  and  yellow. 

2064.  Flour  from  second  tailings. 

This  flour  resembles  that  from  the  first  tailings,  but  contains  more  bran  and  is 

yellower. 
2070.  First  germ. 

This  is  made  up  of  the  finest  particles  of  germ  and  contains  the  largest  propor- 
tion of  middlings  and  bran. 
"2071.  Second  germ. 

The  largest  particles  of  germ,  with  little  bran  and  endosperm. 
2072.  Third  germ. 

A  medium  between  the  tw\)  former. 
•5074.  Bran-duster  flour. 

This  is  black  in  color  and  lumpy.     It  has  little  grain  and  a  small  portion  of 
bran. 

2077.  Stone  stock  No.  2. 

A  good  middling,  with  a  little  bran  and  germ. 

2078.  Stone  stock  No.  3. 

This  is  not  as  good  as  No.  2,  and  holds  more  bran  and  germ. 
2083.   Tailings  from  sixth  break. 

This  is  made  up  of  about  half  barley  shaped  and  flattened  pieces  of  endosperm,  the 
rest  being  bran,  with  a  little  germ. 
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2084.  Tailings  from  first  centrifugal  reel 

Largely  flattened  endosperm  ;  the  rest  gerin,  with  a  little  bran. 

2085.  Tailings  from  second  centrifugal  reel. 

These  are  largely  bran  and  flattened  endosperm  with  a  little  germ. 

2086.  Tail  end  of  the  tailings. 

As  would  be  expected,  almost  entirely  bran,  with  a  little  adherent  endosperm  and 
a  small  amount  of  germ.  The  embryous  membrane  is  still  in  place;  in  fact 
during  the  whole  process  there  is  very  little  of  it  removed  from  the  bran,  and 
were  it  the  chief  source  of  gluten  there  would  be  very  little  in  any  of  the  prod- 
ucts. This,  however,  is  not  the  case.  It  contains  little  or  no  gluten,  being 
merely  a  continuation  of  t  he  germ  and  having  a  similar  composition. 

2087.  Dust  from  No.  1  middlings. 

This  is  mostly  cuticle  epicarp  and  hairs,  with  smaller  amounts  of  the  more  interior 
parts  of  the  grain. 

2088.  Dust  from  the  dust -catcher. 

This  is  all  light,  fluffy  matter,  and  is"  made  up  of  small  particles  from  all  parts  of 
the  grain. 

These  observations  upon  the  proportions  in  which  the  different  por- 
tions of  the  grain  enter  into  the  various  products  enable  us  to  under- 
stand and  interpret  the  chemical  analyses  which  follow  with  greater 
clearness  than  could  otherwise  be  done,  and  it  will  be  seen  afterward 
that  with  a  knowledge  of  the  constituents  of  the  different  parts,  of  bran, 
the  germ  and  the  endosperm,  it  is  comparatively  easy  to  predict  almost 
the  exact  composition  of  any  of  the  mill  products  from  the  above  data. 
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INTERPRETATION  OF  THE  ANALYSES. 

The  wheat  as  it  enters  the  mill  is  subjected  to  a  series  of  operations- 
which  removes  dirt,  foreign  seed,  the  fuzz  at  the  end  of  the  berry,  and 
a  certain  portion  of  the  outer  coats,  through  the  agency  of  a  run  of 
stones  and  brushes.  The  result  of  this  operation  is  to  lower  the  amount 
of  inorganic  matter  or  ash  and  to  increase  or  decrease  the  other  con- 
stituents but  slightly,  the  albuminoids  being  a  few  tenths  of  a  per 
cent,  greater  in  amount.  The  point  from  which  a  convenient  start  may 
be  made  is  at  the  first  break. 

The  chop  from  the  first  rolls  is  very  marked  in  its  difference  in  com- 
position from  the  original  wheat.  It  of  course  has  less  fiber,  and  also 
it  is  seen,  less  ash,  oil,  and  albuminoids;  in  fact,  it  is  starchy.  It  con- 
tains more  water,  owing  to  the  fact  that  its  comminution  has  allowed 
it  to  absorb  the  moisture  from  the  air,  and  in  general  it  will  be  observed 
that  the  coarser  or  more  fibrous  a  specimen  is  the  less  water  it  contains, 
while  the  finer  material  holds  more.  For  example,  the  percentage  of 
water  in  several  portions  of  the  grain  is  as  follows  : 

Per  cent. 

Original  grain 9.  66 

Ready  for  the  break 8.23 

Chop  from  first  break 12.  52 

Fifth  break 7. 62 

Bran '. 10  91 

The  heat  caused  by  the  friction  of  the  process,  of  course,  is  an  active 
agent;  'as  may  be  seen  on  comparing  the  original  grain  and  that  ready 
for  the  break.  The  question  of  the  relation  of  the  various  products  to- 
humidity  is,  however,  considered  in  greater  detail  in  another  portion  of 
this  bulletin. 

The  starchy  chop  from  the  first  break  is  carried  off  to  the  various 
purifying  and  grading  machines,  but  for  the  present  it  will  be  left,  as 
it  is  desirable  to  follow  the  breaks  to  the  end. 

The  tailings  from  the  first  scalper,  consisting  of  the  wheat  grain- 
split  open  along  the  crease,  which  serve  to  feed  the  second  break  after 
the  cleaning  which  they  undergo,  vary  but  little  from  the  wheat  which 
goes  to  the  first  break.  There  are  slight  differences  which  must  be  at- 
tributed to  the  difficulty  of  selecting  and  preparing  for  analyses  sam- 
ples of  the  product  of  the  different  breaks,  the  finer  chop  having  a 
tendency  to  sift  out  from  the  lighter  bran,  but  they  are  not  great  enough 
to  vitiate  the  conclusions.  In  the  first  break  so  little  is  done,  except  to 
crack  open  the  wheat  and  clean  it  for  the  following  rolls,  that  only  a 
small  change  should  be  expected. 

The  chop  from  the  second  break  is  more  from  the  center  of  the  wheat 
grain.  It  contains  less  ash,  fat,  and  albuminoids  than  any  of  the  break 
products,  and  includes  as  was  shown  by  our  preliminary  investigation, 
the  greater  portion  of  the  endosperm. 
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The  tailings  supplying  the  third  break  already  show,  owing  to  the 
greater  amount  of  chop  produced  on  the  second  break,  a  marked  in- 
crease in  those  constituents  which  are  peculiar  to' the  outer  portions  of 
the  grain,  that  is  to  say,  there  has  been  a  marked  increase  in  ash,  fiber, 
and  albuminoids.  This  increase  becomes  still  more  apparent  from  break 
to  break  until  the  bran  alone  is  left,  which  contains  more  ash  and  fiber 
than  any  other  product  of  the  wheat.  The  several  chops  increase  in  a 
like  manner,  the  last  or  sixth  break  chop  holding  more  albuminoids 
than  the  bran,  and  even  any  other  of  the  resulting  material.  This  is 
probably  due  to  the  comminution  of  the  bran  in  the  last  break,  and 
consequently,  as  will  be  seen,  the  middlings  from  this  chop  are  richer 
in  nitrogen  than  any  other,  although  not  the  richest  in  gluten  owing  to 
the  proportion  of  bran  and  germ  which  they  contain. 

Having  followed  the  grain  through  the  breaks  to  the  bran,  the  prod- 
ucts of  the  purification  of  the  chop  remain  to  be  studied. 

The  shorts,  or  branny  particles  removed  from  the  chop  or  from  the 
middlings  by  aspirators,  contain  much  less  fiber  and  ash  than  the  bran, 
although  they  are  of  similar  origin,  that  is  to  say,  from  the  outer  coats 
of  the  grain.  The  analyses  point  to  their  origin  from  those  portions  of 
the  coat  which  contain  less  ash  and  fiber. 

The  middlings  are  graded  into  five  classes,  and  in  their  original  un- 
•cleaned  state  they  differ  chemically  in  the  fact  that  from  No.  1  to  No.  5 
there  is  a  regular  decrease  in  ash,  fiber,  and  fat,  while  No.  5  is  richer  in 
albuminoids  than  any  other.  This  would  be  expected  from  our  pre- 
liminary examination  which  showed  a  decrease  in  bran  from  beginning 
to  end,  and  that  No.  5  was  the  purest  endosperm. 

After  cleaning  the  same  relations  hold  good,  but  owing  to  the  removal 
of  the  branuy  particles  there  is  in  all  cases  a  loss  of  ash  constituents 
and  fiber.  The  effect  of  cleaning  is  more  apparent  in  Nos.  1  and  2  where 
more  bran  is  removed. 

The  reduction  of  the  middlings  on  smooth  rolls  changes  the  composi- 
tion but  slightly,  and  the  flours  which  originate  from  this  process  are 
very  similar  to  the  middlings  from  which  they  were  produced.  That 
from  the  fourth  reduction  is  richer  in  nitrogen,  as  would  also  be  the 
case  with  the  fifth,  although  want  of  a  specimen  prevented  an  analysis. 

The  tailings  from  the  middlings  purifiers  present  the  usual  character- 
istics of  by-products  which  owe  their  existence  to  the  outer  part  of  the 
grain  with  its  high  percentages  of  ash  and  fibre  and,  in  this  case  also 
of  nitrogen.  It  is  remarkable,  however,  that  the  tailings  marked  No.  6 
contain  only  one-third  as  much  ash  as  the  others,  but  this  is  explained 
by  the  fact  that  they  are  largely  composed  of  endosperm. 

The  tailings  from  the  different  reductions  are  nearly  alike  in  composi- 
tion, with  two  exceptions:  Those  from  the  fourth  contain  little  ash 
fiber  and  nitrogen.  Like  No.  6  of  the  purifier  tailings  they  consist 
largely  of  endosperm.  Those  from  the  second  reduction  contain  much 
.germ,  and  are  therefore  richer  in  nitrogen  than  the  rest. 
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The  repurified  middlings,  as  might  be  expected,  contain  much  moi 
ash,  oil,  and  fiber  than  the  original,  and  there  is  also  an  increase  in 
nitrogen  but  not  in  gluten,  owing  to  the  large  amount  of  bran  they 
contain. 

Analyses  of  the  three  grades  of  flour  as  furnished  to  the  market  fol- 
low. From  a  cursory  glance  it  might  be  said  that  the  low-grade  flour 
was  the  best,  as  it  contains  the  most  albuminoids,  but  its  weakness  is 
discovered  in  the  fact  that  it  has  only  4  per  cent,  of  gluten.  The 
bakers'  flour  contains  more  ash,  oil,  fiber,  albuminoids,  and  gluten  than 
the  patent,  but  owing  to  the  increased  amount  of  the  first  three  con- 
stituents mentioned,  it  is  proportionately  lacking  in  whiteness  and 
lightness.  The  two  flours  each  have  their  advantageous  points. 

Several  other  grades  of  flour,  break  flour,  stone  flour,  and  flours  from 
the  first,  second,  and  third  tailings,  are  all  very  similar,  and,  as  far  as 
chemical  analyses  is  concerned,  good.  The  preliminary  examination 
has,  however,  shown  certain  defects  in  each.  The  break  flour  is  richer 
in  albuminoids  and  gluten  than  any  other,  and  if  were  pure  and  its 
physical  condition  were  good  it  would  be  of  value. 

The  roller  process  is  distinguished  for  the  completeness  with  which 
it  removes  the  germ  of  the  grain  during  the  manufacture  of  flour  by 
flattening  and  sifting  it  out.  This  furnishes  the  three  by-products  which 
are  known  as  first,  second,  and  third  germ.  They  consist  of  the  germ  of 
the  wheat  mixed  with  varying  proportions  of  branny  and  starchy  mat- 
ter, the  second  being  the  purest.  They  all  contain  much  ash,  oil,  and 
nitrogen,  and  if  allowed  to  be  ground  with  the  flour  blacken  it  by  the 
presence  of  the  oil  and  render  it  very  liable  to  fermentation,  owing  to 
the  peculiar  nitrogenous  bodies  which  it  carries.  A  more  complete 
analysis  appears  in  another  place. 

The  flour  from  the  bran-dusters  is  much  like  that  from  the  tailings, 
and  like  the  stone  stock,  from  a  chemical  point  of  view.  This  merely 
shows  that  chemical  evidence  should  not  alone  be  taken  into  considera- 
tion, for  the  bran-duster  flour  is  a  dirty,  lumpy  by-product,  while  the 
stone  stocks  are  valuable  middlings.  Analyses  of  various  tailings  are 
next  in  the  series,  and  need  no  comment.  Those  of  the  dust  from 
middlings  and  dust-catchers  are  rather  surprising,  in  that  they  both 
contain  much  gluten  and  the  first  one  much  fiber,  but  this  is  due  to 
their  containing  both  bran  and  endosperm. 

To  follow  the  gluten  through  the  process  it  is  necessary  to  go  back  to 
the  breaks.  The  amount  in  the  various  chops  does  not  vary  greatly. 
There  is  an  apparent  anomaly,  however,  in  the  fifth  and  sixth  breaks, 
where  no  gluten  was  found  in  the  feed  but  much  in  the  chop.  This  is 
owing  to  the  fact  that  the  feed  has  become  at  this  point  in  the  process 
so  branny  that  by  the  usual  method  of  washing  to  obtain  the  gluten  it 
does  not  allow  of  its  uniting  in  a  coherent  mass  and  separating  from 
the  bran. 

Among  the  middlings,  both  uncleaned  and  cleaned,  the  fourth  is  the 
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richest  in  gluten,  and  the  result  of  the  process  of  cleaning  is  to  increase 
the  amount,  although  slightly  diminishing  the  nitrogen,  which  is  due  to 
the  removal  of  the  branny  matter,  which,  though  rich  in  nitrogen,  is 
poor  in  gluten. 

In  the  products  of  the  reduction  on  smooth  rolls,  the  chops  from  the 
higher  middlings  are  the  richest,  and  if  the  analyses  of  the  flours  were 
complete.  No.  4  would  probably  contain  more  than  the  lower  numbers* 

The  tailings  are,  as  have  been  already  said,  remarkable,  not  so  much 
that  No.  1  has  no  gluten,  but  that  Nos.  2,  3,  4,  have  7.62  per  cent.,  and 
No.  6  as  much  as  14.37  per  cent.  The  regular  increase  shows  that  the 
highest  numbers  must  contain  a  large  portion  of  endosperm. 

That  this  is  the  case  the  microscopic  examination  of  the  different 
tailings  has  shown.  No.  1  is  found  to  consist  almost  entirely  of  the  outer 
coatings  of  the  grain;  Nos.  2,  3,  and  4  of  the  same  mixed  with  a  large 
proportion  of  endosperm,  which  is  attached  thereto,  while  in  No.  6  it  is 
difficult  to  discover  any  large  amount  of  anything  but  flouring  material,, 
and  the  small  percentage  of  ash  shows  also  that  it  cannot  contain  much 
bran. 

In  a  like  manner  No.  4  tailings  from  the  reductions  has  13.34  per  cent, 
of  gluten,  which  is  owing  to  the  large  proportion  of  endosperm  which  it 
contains,  and  in  this  case,  too,  the  fact  of  the  presence  of  so  much  of 
the  interior  of  the  berry  is  presaged  by  the  low  percentage  of  ash.  The 
remaining  tailings  of  this  class  have  little  or  no  gluten,  with  the  excep- 
tion of  No.  1,  as  they  contain  very  little  endosperm. 

In  connection  with  the  remaining  specimens  the  gluten  has  been  al- 
ready mentioned,  and  the  results  as  a  whole  warrant  the  conclusion 
that  less  of  it  is  wasted  in  the  by-products  than  would  be  imagined. 
For  a  complete  discussion  of  this  point  data,  which  are  not  at  hand  in 
regard  to  the  per  cent,  of  each  material  produced,  are  necessary. 

The  products  from  Virginia  wheat,  similar  to  those  which  have  just 
been  described,  present  the  same  but  not  as  wide  variations  in  the 
breaks  and  in  the  flours ;  the  low  grade,  instead  of  containing  less  glu- 
ten, has  more  than  the  bakers7  or  patent.  This  may  be  due  to  the 
greater  softness  of  the  wheat,  in  consequence  of  which  it  is  less  suited 
to  the  process,  a  fact  which  is  confirmed  to  a  certain  degree  by  the 
specimens  of  flour  from  Ohio  wheat,  among  which  the  low  grade,  al- 
though not  exceeding  the  other  brands  in  the  amount  of  gluten,  ap- 
proaches very  nearly  to  them,  and  it  is  therefore  only  reasonable  to 
conclude  that  the  spring  wheats  are  particularly  suited  for  roller  milling. 

PHOSPHORIC   ACID  JN   THE  ASH. 

The  ash  of  several  samples  of  wheat  and  flour  have  been  analyzed. 
The  specimens  were  selected. to  represent  variations  in  locality,  in  hard- 
ness, and  color,  and  between  winter  and  spring  wheats. 

1284.   Champion  Amber. 

Pennsylvania;  crop  of  1879;  red  wheat. 
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1288.  Gold  Dust. 

Pennsylvania;  crop  of  1879 ;  yellow  wheat. 
2001.  No.  1,  Hard  spring. 

Minnesota;  crop  of  1883;  hard  red  spring,  from  C.  A.  Pillsbury  &  Co.'s  mill. 
2111.  No.  1,  Hard  spring. 

Dakota  ;  crop  of  1883. 
5114.  Flour  from  No.  1. 

Hard  spring  ;  Pillsbury  "  A,"  best. 

Ash  analyses  of  wheats  and  flours. 


1284. 

1288. 

2001. 

2111. 

2114. 

Penn- 
sylvania 
'  red. 

Penn- 
sylvania 
yellow. 

Minne- 
sota. 

Dakota. 

Pillsbury 

IPer  cent  of  ash. 

•    1  63 

1  47 

1  83 

1  88 

409 

Insoluble  

067 

025 

049 

097 

004 

Phosphoric  acid  

.796 

.729 

.828 

888 

203 

Potash 

480 

398 

533 

575 

129 

Magnesia  ..  

216 

237 

270 

302 

037 

Lime  

.058 

034 

088 

.063 

024 

Soda 

015 

046 

022 

012 

Sulphuric  acid  

Trace. 

Trace 

020 

Trac« 

Trace 

Trace 

035 

Trace 

Iron 

Trace 

Trace 

Trace 

Trace 

Manganese  

005 

Percent,  composition  of  ash. 
Tnsoluble  

4.11 

1.70 

2.57 

1.44 

.98 

P2O6 

48  77 

49  63 

45  35 

47  31 

49  63 

KaO    

29.41 

27.09 

29  19 

30  63 

31  54 

MeO 

13  24 

16  13 

14  79 

16  09 

9  05 

€aO 

3  55 

2  32 

4  81 

3  36 

5  87 

Na2O    

92 

3  13 

Trace 

'    1  17 

2  93 

SOs 

Trace 

Trace 

1  10 

Trace 

Cl 

Trace 

Trace 

1  92 

Trace 

FesOs  . 

Trace. 

Trace. 

Trace. 

Trace 

• 

MnO  

.27 



The  percentage  composition  of  the  several  ashes  include  extremely 
slight  variations.  The  ash  of  soft  wheat  contains  a  little  less  potash  and 
lime  and  more  magnesia  than  the  ash  of  the  red  wheat  grown  on  the 
same  soil,  but  the  variations  are  too  slight  for  consideration  and  the 
composition  is  quite  like  the  ash  of  foreign  wheat  for  which  Wolff  gives 
the  following  average : 


Winter 
wheat. 


Spring 
wheat. 


Insoluble 
P205 


MgO 
CaO 


SOs  ........... 

€1  ............. 

Fe203  ......... 

Undetermined 


!  Percent. 
.  2.11 

. !        46.  98 
31.16 
11.97 
3.34 
2.25 
.37 
.22 
1.31 
.29 


Total 


Total  ash. 


Per  cent. 

1.64 

48.63 

29.99 

12.09 

2.93 

1.93 

1.52 

.48 

.51 

.28 


100.  00 
1.97 


100.  00 
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The  conclusions  which  Von  Bibra  long  ago  expressed  concerning  the 
wheats  which  he  had  examined  seem  to  hold  good  for  this  country  as 
well  as  for  Germany.  It  is  only  exceptionally  that  the  inorganic  con- 
stituents of  a  wheat  overstep  certain  limits,  while  within  them  it  is 
liable  to  frequent  variations  even  on  the  same  field  and  under  otherwise 
similar  conditions. 

The  analysis  of  the  ash  of  the  flour  from  Minnesota  shows  a  marked 
decrease  in  the  percentage  of  magnesia  which  it  contains,  made  up 
principally  by  an  increased  amount  of  lime.  Dempwolff's  analyses  of 
Hungarian  flours  gave  a  similar  result.  The  phosphoric  acid,  too,  is- 
higher,  showing  that  in  the  interior  of  the  grain,  and  apparently  also- 
in  the  softer  wheats,  there  is  more  of  this  constituent  present. 

A  discussion  of  the  ash  constituents  of  the  grain  in  its  different  por- 
tions will  be  found  in  Liebig's  Annaleu  der  Chemie,  Baud  CXL1X,  S. 
345,  by  Dempwolff.  It  is  quoted  by  Horsford,  in  his  report  on  bread 
at  Vienna  in  1873,  and  attention  is  called  to  the  decrease  in  percentage 
of  magnesium  in  the  ash  of  the  center  of  the  grain,  accompanied  by  an 
increase  in  calcium  and  potassium,  and  the  fact  that  phosphoric  acid 
forms  about  50  per  cent,  of  the  ash.  Determinations  of  the  latter  con- 
stituent in  the  milling  products  from  Minnesota  show  that  with  the 
hard  spring  wheats  the  relative  percentage  in  the  ash  is  higher  toward 
the  interior  of  the  grain.* 

In  the  flours  as  graded  for  the  market  the  same  fact  is  observed. 

RELATION  OF  NITROGEN  TO  PHOSPHORIC    ACID. 

After  the  consideration  of  the  variations  in  the  ash,  it  is  of  interest 
to  observe  the  relation  between  the  phosphoric  acid  which  it  contains- 
and  the  nitrogen.  A  column  in  the  table  of  analyses  gives  this  ratior 
expressed  as  the  factor  by  which  the  phosphoric  acid  must  be  multi- 
plied to  equal  the  nitrogen. 

Starting  with  a  ratio  of  2.8  in  the  whole  grain,  with  every  purification 
of  the  product  the  figure  rises  until  it  reaches  the  highest  grade  mid- 
dlings and  patent-flour;  that  is  to  say,  as  we  approach  the  more  perfect 
products  there  is  a  greater  loss  of  phosphates  than  of  nitrogen.  The 
highest  ratios  are  found  in  the  patent-flours  and  in  the  chop  and  mid- 
dlings, which  lead  directly  to  this  product.  In  the  flours  from  the  re- 
duction of  the  different  grades  of  middlings  the  change  in  the  ratio  is- 
gradual  and  corresponds  closety  to  the  inverse  change  in  the  amount 
of  phosphates  in  the  ash.  A  high  ratio  denotes,  therefore,  a  deficiency 
in  phosphates,  and  this  is  the  chief  fault  with  the  high  grade  flours. 

THE   GERMS. 

One  of  the  characteristic  features  of  the  roller-milling  process,  as  has- 
been  mentioned,  is  the  removal  of  the  germ  of  the  grain,  thus  prevent- 

*  See  also  Lowe's  and  Gilbert's  paper  on  the  Ash  Constituents  of  Wheat,  Town. 
Chem.  Soc.  XLV,  305,  Aug.,  1884,  and  Appendix  of  this  report. 
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ing  its  injuring  the  quality  of  the  flour.  Among  the  by-products  of  the 
Pillsbury  mill,  are  included  three  separations  of  germs  known  as  first, 
second,  and  third.  They  are  all  rich  in  oil  and  albuminoids,  which  toge- 
ther form  one-half  of  the  substance.  The  second  germ  seems  to  be 
freer  from  contamination  and  was  selected  for  a  more  detailed  examina- 
tion. 
The  following  determinations  were  made : 

Analysis  of  germ. 

; 
Per  cent.   Per  cent.. 


Water 

8  75 

Ash                                                                          •            

5.45 

Oil                       .                 

15.61 

26.45 

1.98 

Soluble  in  water 

25  47 

18.85 

If  on-reducing  substance                    

2.94 

3  65 

4.44 

Dextrine                                             

1.  44 

3.00 

9.95 

Fiber'                                                 

1.75 

26.  60 



100.  oa 

The  interest  of  the  analysis  centers  in  the  presence  of  so  much  sugar 
and  soluble  albuminoids.  The  sugar  has  been  calculated  to  percentage 
as  if  it  were  dextrose.  It  does  not  reduce  Fehling's  solution  until  in. 
verted  by  acids.  It  is  dextro-rotatory,  by  inversion  becoming  less  so, 
but  not  laevo-rotatory.  It  is  uncertain  whether  it  is  formed  from  starch 
which  may  be  present  through  the  action  of  some  ferment  in  the  germ  ; 
but  it  seems  probable,  especially  since  so  mruch  soluble  nitrogen  is 
present  pointing  to  diastatic  action,  and  it  may  be  classed  somewhere 
between  dextrine  and  maltose.  In  fact  it  has  been  found  that  the  water 
extract  if  left  in  contact  with  the  residue  of  the  germ  would  soon  be  the 
cause  of  a  peculiar  fermentation.  This  shows  the  bad  effect  the  presence 
of  this  soluble  albuminoid  would  have  in  flour,  causing  a  fermentation 
or  putrefaction  which  would  injure  and  discolor  it.  The  oil  in  the  germ 
is  also  an  additional  source  of  trouble,  in  that  it  is  readily  oxidized  un- 
der certain  circumstances  and  tends  to  blacken  the  flour. 

THE  DELATIONS    OF   THE  WHEAT  GRAIN  AND  ITS  PRODUCTS  TO    THE 
HUMIDITY  OF  THE  AIR. 

In  the  report  of  W.  H.  Brewer  on  the  cereals,  in  Vol.  Ill  of  the  Cen- 
sus for  1880,  he  give.s  the  results  of  certain  experiments  by  Hilgard,  of 
California,  showing  the  changes  in  weight  of  wheat,  when  exposed  ta 
alternations  of  dry  and  moist  air ;  California  wheat,  being  particularly 
dry  as  it  comes  from  the  hot  valleys  where  it  grows,  absorbs  a  large  amount 
of  moisture  in  the  seaports,  or  during  transportation  by  sea.  Brewer 
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extended  these  experiments  to  all  the  cereals,  and  weighing  them  at  in- 
tervals found  that  under  the  conditions  which  he  employed  they  with- 
out exception  lost  about  the  same  amount  from  summer  to  winter  that 
they  would  gain  from  winter  to  summer,  and  that  when  artificially  dried 
and  again  exposed  to  the  air,  a  few  minutes  would  suffice  for  the  absorp- 
tion of  several  per  cent,  of  moisture. 

The  importance  commercially  of  this  capacity  for  absorbing  or  losing 
moisture  is  of  course  apparent,  and  experiments  were  undertaken  before 
the  appearance  of  Brewer's  report  for  a  more  thorough  investigation  of 
the  subject,  in  reference  especially  to  mill  products. 

The  materials  were  exposed  in  the  balance-room  of  the  laboratory  of 
the  department  properly  protected  by  a  screen  from  exterior  influences 
other  than  atmospheric.  The  condition  of  the  atmosphere  was  noted  by 
means  of  a  psychrometer  at  the  time  of  weighing. 

The  first  series  consisted  of  a  number  of  flours  from  Minnesota,  all 
milled  by  the  roller  process  from  hard  spring  wheats.  Three  of  the  five 
contained  nearly  8  per  cent,  of  water  originally,  one  a  little  over  9,  and 
one  over  13.  The  first  day  of  exposure  was  comparatively  dry  for  the 
climate  of  Washington,  but  evidently  moist  as  compared  to  the  locali- 
ties from  which  all  the  flours  but  one  had  come,  because  there  was  a 
large  gain  in  the  part  of  three,  a  small  gain  by  the  Pillsbury  "A,"  and 
a  loss  by  the  only  one  holding  originally  a  large  amount  of  moisture 5  in 
fact,  the  result  was  an  approximation  to  equalization  of  moisture  in  all^ 
as  would  be  expected.  If  we  add  the  gains  and  subtract  the  losses  the 
figures,  though  not  representing  actual  percentages,  would  appear  for 
moisture  as  follows,  on  the  second  day : 


Number. 

I  Original 
1  moisture. 

Gain  or      Second 
loss.            day. 

2114  .  .  . 

...'.  9.  48 

+.  65            10.  13 

2115 

:           7  go 

-f  2  15               9  95 

2116  

7  85 

+  2  30             10  15 

2117 

!          7  97 

_l_2  15             10  12 

2120                  

13  69 

—3  28             10  41 

I 

The  first  day's  exposure  was  sufficient,  therefore,  to  equalize  the  moist- 
ure in  all  the  flours,  and  following  them  through  the  succeeding  weeks 
^hey  all  appear  to  be  susceptible  to  the  changes  in  condition  of  moist- 
ure in  about  the  same  degree. 

A  specimen  of  the  whole  grain  exposed  beside  the  flour  proved  itself 
.not  as  susceptible  as  the  finer  material,  but  nevertheless  responded  to 
-a  certain  degree  to  the  daily  changes  in  humidity.  A  tabulation  of  the 
results  follows : 
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The  approximate  agreement  between  the  different  grades  of  flour 
under  ordinary  conditions  being  apparent,  they  were  submitted  to  an 
atmosphere  nearly  saturated  with  moisture;  that  is  to  say,  they  were 
placed  under  a  bell  with  a  dish  of  water.  They  all  gained  from  7  to  9 
per  cent,  over  their  air  dry  weight,  but  the  low  grade  and  patent  flour 
possessed  the  largest  capacity  for  moisture,  the  bakers'  holding  about 
2  per  cent.  less.  On  removal  to  dry  air  this  gain  was  lost  in  a  very  few 
hours,  the  bakers'  losing  a  proportionately  larger  amount  than  the 
others.  Whether  it  is  owing  to  a  larger  percentage  in  gluten  in  this 
flour  that  it  gains  less  and  loses  more  water  than  others  is  questionable. 

A  Minnesota  patent  exposed  in  a  small  desiccator  to  air  saturated 
with  moisture  absorbed  more  than  26  per  cent,  of  its  original  weight  in 
sixty -four  hours,  and  in  one  hundred  and  eight  hours,  or  four  days,  more 
than  29  per  cent;  but  at  that  time  a  film  of  mold  covered  the  flour.  The 
determinations  at  intervals  showed  the  gain  to  be — 

Grams. 

Weight  of  flour  taken 0000 

Weight  alter  35  minutes 0285 

Weight  after  18  hours 0930 

Weight  after  22  hours 2005 

Weight  after  42  hours 2405 

Weight  after  64  hours 2670 

Weight  after  92  hours 2915 

The  flours  are  plainly  more  susceptible  to  moisture  than  the  grain 
owing  to  their  greater  comminution.  It  was  found  in  California  that 
the  latter  after  being  artifically  dried  would  absorb  25  per  cent,  of  moist- 
ure. Here  a  flour,  although  not  dried,  has  absorbed  over  29  per  cent, 
of  its  original  weight. 

To  decide  what  parts  of  the  grain  were  able  to  absorb  and  retain  the 
most  moisture,  how  far  the  degree  of  comminution  affected  the  result, 
several  of  the  most  prominent  products  of  the  roller  process  were  treated 
in  the  same  way  as  the  previous  specimens. 
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The  coarser  products  absorbed  less  moisture  than  the  finer,  at  least 
where  there  was  a  marked  change,  and  among  the  fine  material  there 
was  less  difference  than  might  be  expected.  The  germ  after  more  than* 
two  months'  exposure  seemed  to  have  accumulated  more  water  than 
any  other,  but  a  rather  dry  atmosphere,  with  the  thermometer  at  73°  F. 
on  the  27th  of  June,  brought  the  whole  series  below  their  original  de- 
gree of  moisture.  A  fresh  portion  of  the  germ  exposed  for  a  few  day& 
for  comparison  with  that  which  had  been  weighed  out  longer,  rapidly 
reached  a  point  even  in  excess  of  the  latter,  it  being  fresher  and  not 
caked  so  much  together.  The  gains  and  losses  were  as  follows  : 

No.  2072. 

May  24,  1.30  p.  m 102. 8$ 

May  24,  2.30  p.  m 103. 1£ 

May  26,  10  a.  m 103.93 

May  28,  10  a.  m 104.83 

May  29,  10  a.  m 99.28 

June  5,  10  a.  m 100. 83- 

June  9,  10  a.  m 106.13 

June  10,  10  a.  m 107.69- 

and  then  left  in  the  balance  case  with  a  dish  of  sulphuric  acid  for  forty- 
eight  hours : 

June  12 104.  OS 

and  over  chloride  of  Calcium  in  a  desiccator  forty-eight  hours  : 

June  14 96.  3$ 

or  nearly  dry. 

The  results  are  instructive,  and  show  how  susceptible  all  portions  of 
the  wheat  grain,  in  whatever  state  of  comminution,  are  to  hygroscopic 
conditions,  and  it  will  be  noticed,  as  was  found  by  Brewer,  that  in  sum- 
mer the  amount  of  moisture  held  by  grain  is  larger  than  in  winter. 

FLOUES. 

The  analyses  of  flours  given  in  a  previous  bulletin  having  proved  un- 
satisfactory to  the  millers  of  the  Northwest,  they  furnished  the  Depart- 
ment with  a  series  of  selected  samples  of  the  best  Minnesota  and  Da- 
kota "patents."  These,  together  with  an  Ohio,  and  a  District  of  Co- 
lumbia u  patent  flour,"  obtained  directly  from  the  millers,  have  been  an- 
alyzed. 
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1856. 

2100. 

2057. 

2114. 

2115.        2116. 

2117. 

21.18. 

2119. 

2121. 

Water   

Per  ct. 
12.  32 

Per  ct. 
12.98 

Per  ct. 

11.48 

Per  ct. 
9.48 

Per  ct.  \  Per  ct. 
7.80  !       7.85 

Per  ct. 

7.97 

Perct. 
7.64 

Perct. 
8.11 

Per  ct. 

11.33: 

Ash 

34 

.32 

.39 

.39 

.42  I        .42 

.45 

.42 

.52 

.91 

PjOs 

.18 

.16 

.21 

.26 

.27           .23 

.23 

.26 

.32 

.48 

^Nitrogen  

1.71 

1.60 

2.07 

1.99 

2.  02         1  99 

1.88 

2.13 

2.16 

2.18- 

10  68 

9  98 

12.95 

12.43 

12.  60       12.  43 

11.73 

13.30 

13.48 

13.65 

35  52 

99  55 

36  14 

41  05       40  82 

35  20 

36.60 

44.85 

36  73 

10  76 

9  08 

10.85 

11.  74       11.  81 

10.58 

11.11 

12.59 

12.03- 

1856  Patent  Flour,  Warder  &  Barnett,  Springfield,  Ohio. 
2100  Patent  flour,  Herr  &  Cissel,  Georgetown,  D.  C. 
2057  Patent  Flour,  C.  L.  Pillsbury,  Minneapolis,  Minn. 

2114  Patent  Flour,  Pillsbury  "A."  best,  Minneapolis,  Minn. 

2115  Patent  Flour,  Red  River  Roller  Mills,  Fergus  Falls,  Minn. 

2116  Patent  Flour,  R.  L.  Frazee,  Frazee  City,  Minn. 

2117  Snow  Cloud,  Pembina  Mill  Co.,  Pembina,  Dak. 

2118  Fargo's  Best,  Fargo  Roller  Mills,  Fargo.  Dak. 

2119  No.  1  Straight,  Fargo  Roller  Mills.  Fargo,  Dak. 
2121  Patent  Flour,  George  Davis,  Ottawa,  Minn. 

The  Eastern  flour  is  poorer  in  nitrogen  and  gluten  than  any  of  the 
others.  In  fact  the  flours  follow  closely  the  composition  of  the  wheat, 
which  has  been  examined  from  the  same  parts  of  the  country.  Dakota 
makes  a  flour  richer  than  any  other  in  gluten  in  the  same  way  that  it 
produces  a  wheat  of  that  description.  The  sample  from  Peinbiua,  like 
the  wheat  from  that  locality,  is  lower  than  any  other  spring  wheat 
flour.  The  average  of  these  "  Northwestern  spring  wheat  flours,"  is  high 
and  in  comparison  with  the  rest  of  the  country  they  are  the  richest 
which  have  been  analyzed.  They  compare  favorably  with  Hungarian 
roll  flour,  which  they  closely  resemble. 

AVERAGE   COMPOSITION   OF   FLOURS. 


Forty -nine        Eight        Minnesota 
flours, U.        Eastern     and  Dakota^ 
S.  Census.        flours.  flours. 


Water  

Per  cent.       J 
]1.  56  ! 

°er  cent. 
12  49 

Per  cent. 
8.96: 

Ash 

59 

55 

44 

Undetermined  albuminoids  

'    11.  90 

10.41 

12.82: 

1 

Another  peculiarity  of  the  spring  wheat  flours  is  their  dryness.  It 
will  be  seen  in  the  averages  that  they  contain  several  per  cent.  les& 
moisture  than  the  Eastern  specimens.  From  the  results  of  the  experi- 
ments on  the  relations  of  such  material  to  atmospheric  conditions  it  is 
plain  that  they  would  gain  weight  on  transportation  east  or  to  the  coast, 
and  other  things  being  equal,  a  barrel  of  dry  Western  flour  would  make 
•more  bread  than  a  barrel  of  Eastern.  This  is  certainly  an  important 
factor  in  the  consideration  of  the  value  of  flours.  In  specimens  Nos. 
2057  and  2121  the  absorption  had,  to  a  large  extent,  taken  place,  while 
the  others,  being  tightly  boxed,  were  received  without  any  absorption  * 
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How  readily  this  would  have  taken  place  had  an  opportunity  occurred, 
will  be  seen  in  the  analyses  of  the  flours  used  for  baking. 

In  the  light  of  the  preceding  analyses  there  seems  to  be  no  reason  to 
doubt  but  that  the  introduction  of  the  roller-milling  process  and  the 
growth  of  the  hard  wheats  of  the  Korthwest  has  furnished  the  country 
with  a  finer  flour  than  it  has  before  possessed,  and  one  which  should 
make  a  bread  comparing  favorably  with  Hungarian  manufacture.  In 
fact  in  the  baking  experiments  the  bread  made  from  these  flours  ex- 
celled all  others  in  quality. 

The  flours  which  have  just  been  mentioned  as  used  for  experimental 
baking  purposes  have  been  so  far  examined  as  to  determine  the  per- 
centages of  water,  nitrogen,  and  albuminoids,  and  moist  and  dry  gluten. 
The  results  are  here  collected. 

ANALYSES   OF   FLOURS   USED  IN   BAKING. 


Variety. 

• 

Serial 
number. 

Water. 

Nitrogen. 

Albumen. 

Gluten. 

Moist,             Dry. 

2593 
2800 
2808 
2821 
2820 
2591 
2807 
2805 
2190 
2822 
2594 
2801 
2806 
2592 
2599 
2803 
2804 
2824 

Per  cent. 
11.  55 
11.08 
12.78 
12.98 
12.38 
12.16 
11.77 
12.  10 
12.85 
12.33 
12.00 
19.37 
13.25 
12.82 
12.05 
11.77 
12.04 
14.03 

Per  cent. 
1.65 
1.75 
1.84 
1.46 
1.53 
1.93 
2.02 
1.73 
1.70 
1.59 
1.93 
1.60 
1.85 
1.90 
2.51 
1.95 
1.67 
1.15 

Per  cent. 
10.33 
10.94 
11.50 
9.  16 
9.56 
12.08 
12.60 
10.81 
10.62 
9.94 
12.08 
9.98 
11.55 
11.90 
15.64 
12.19 
10.44 
7.18 

Per  cent. 
33.32 
32.49 
30.15 
31.58 
33.40 
36.07 
36.81 
37.89 
29.63 
33.'  60 
37.36 
28.  39 
34.45 
39.18 
34.22 
36.71 
32.24 
20.84 

Per  cent. 
9.60 
10.28 
11.13 
9.09 
9.76 
11.41 
11.60 
11.08 
10.47 
10.03 
11.56 
9.56 
10.65 
11.98 
14.06 
11.71 
9.23 
6.75 

Maryland  straight  
Maryland  low-grade  
District  Columbia  patent  .  . 
District  Columbia  straight. 
Virginia  straight  

Virginia  low-grade  
Virginia  patent       

•Ohio  patent  . 

Indiana  patent 

Illinois  patent         

Wisconsin  straight  

Wisconsin  patent 

Minnesota  patent  .  .  .*.  

Minnesota  low-Tade 

Minnesota  bakers' 

Missouri  patent  

Oregon  new  process  

They  are  remarkably  uniform  in  albuminoids  and  gluten,  and  also  in 
moisture,  showing  that  they  had,  with  the  exception  of  the  Oregon  flour, 
been  subjected  to  very  similar  hygroscopic  conditions.  The  flours  from 
Minnesota  have,  without  doubt,  gained  moisture  since  they  were  origi- 
nally milled,  if  it  is  possible  to  judge  from  previous  analyses  of  samples 
sent  directly  from  the  mills.  For  this  reason,  in  our  bread  experiments 
with  this  collection  of  flours,  less  variation  in  yield  was  found  than  if 
they  had  been  used  directly  from  the  mill  with  wider  variations  in  their 
per  cent,  of  moisture. 

Among  them  all  two  present  peculiarities  worthy  of  notice.    The 
Oregon  new-process  flour  contains  7.18  per  cent,  of  albuminoids,  the  . 
smallest  amount  yet  found  in  the  course  of  analysis.     In  this  respect  it 
corresponds  to  Oregon  wheat,  and  confirms  the  remarks  thereon  on  a 
previous  page.     On  the  other  hand  the  Minnesota  low  grade  contains 
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more  albuminoids  and  gluten  than  any  heretofore  examined.  This 
would  not  only  be  remarkable  for  any  flour,  but  is  still  more  so  for  one 
of  low  grade.  How  it  was  graded  is  unknown.  It  makes  a  very  dark 
bread. 

BAKING  EXPERIMENTS  WITH  FLOURS  FROM  VARIOUS  SOURCES. 

The  experiments  of  the  McDougall  Brothers  in  London,  in  the  autumn 
of  1882,  upon  the  baking  qualities  of  flour  made  from  wheats  in  the 
English  market  from  different  parts  of  the  world,  have  had  a  wide  cir- 
culation. The  statistician  of  this  Department  in  his  report  upon  the 
condition  of  the  crops  for  December,  1883,  mentions  and  quotes  them 
as  follows : 

EXPERIMENTS   IN   BREAD-MAKING. 

In  the  autumn  of  1882  the  secretary  of  state  of  India  arranged  with  McDougall 
Brothers,  millers  and  bakers,  London,  to  conduct  a  series  of  experiments  with  wheats 
from  India  in  comparison  with  average  samples  of  wheat  from  the  principal  coun- 
tries producing  this  grain.  Of  the  conditions  required  by  the  secretary  they  say  : 

"1.  That  we  should  take  a  given  quantity  of  each  of  these  four  representative  In- 
dian wheats,  viz.,  Indian  fine  soft  white,  Indian  superior  soft  red,  Indian  average  hard 
white,  Indian  average  hard  red,  and  manufacture  them  into  flour  by  the  ordinary 
process  of  grinding  under  millstones.  Also  that  we  should  take  similar  quantities  of 
the  same  wheats  and  manufacture  them  into  flour  by  means  of  crushing  between  roll- 
ers, according  to  the  system  known  as  the  Hungarian  or  roller  system.  2.  That  we 
should  take  a  given  quantity  of  each  flour  so  produced  and  manufacture  it  into 
bread.  3.  That  we  should  note  the  qualities  and  other  characteristics  of  the  flours 
produced,  also  of  the  offals,  viz.,  middlings,  pollard,  and  bran.  4.  That  we  should 
procure  the  following  representative  wheats,  of  fair  average  quality  of  the  season,  as 
then  being  sold  on  Mark  Lane  market,  and,  for  the  purpose  of  obtaining  results  for 
comparison,  deal  with  them  precisely  as  above  indicated,  both  as  regards  flour,  bread, 
and  offals,  viz.,  English  average,  American  (red  winter),  American  (spring),  Austra- 
lian average,  California  average,  Russian  Saxouska,  Russian  Taganrog,  Russian 
Kubauka,  Russian  Ghirka,  Egyptian  Buhi.  and  Egyptian  Saida." 

The  quantity  used  in  each  case  was  5,000  pounds.  The  samples  varied  in  weight 
from  57^  pounds  for  the  Saida  Egyptian  to  64  pounds  for  the  soft  Indian  white  va- 
riety. The  weight  of  the  separate  "  berries  "  varied  greatly  ;  those  of  American  spring 
were  smallest  of  all,  100  weighing  35.5  grains ;  winter,  49.6  grains ;  California,  47.7 
grains.  The  Australian  were  heaviest,  80.5  grains  ;  Indian,  from  51.8  to  77.7  grains. 
The  Saxonska  Russian  was  37.3  grains,  next  to  American  spring  the  smallest,  and 
containing  the  most  gluten,  23.2  per  cent.;  yet  the  size  appears  to  be  no  indication  of 
the  proportion  of  gluten  in  other  samples,  as  the  heaviest,  the  Australian,  averaged 
11.6  per  cent.,  and  the  poorest  in  gluten,  bearing  only  4.4  per  cent.,  was  of  medium 
weight,  50.1  for  100. 


60 


AMERICAN    WHEAT    AND    CORN. 


Wheat. 

S'S'S 

i*S 
!fi« 

Sifl 

Weight  per  bushel. 

Impurities  removed. 

Water  absorbed  to 
render  mellow. 

Yield. 

Evaporation  and  loss. 

Gluten  by  water  tests. 

N 

i 
l 

i 

j 

1 

Indian  (fine  soft  white) 

S.d. 
49  0 
49  0 
45  0 
45  0 
44  0 
44  0 
43  0 
43  0 
49  0 
49  0 
50  6 
50  6 
48  0 
48  0 
48  0 
48  0 
49  6 
49  6 
48  0 
48  0 
52  0 
52  0 
49  0 
49  0 
47  0 
47  0 
43  6 
43  6 

Lbs. 
64 
64 
62J 
623 
60 
60 

62J 
62J 

61 
61 

60§ 

58 
58 

Pr.  ct. 
1.52 
1.52 
0.72 
0.72 
3.7 
3.7 
1.2 
1.2 
1.5 
1.5 
1.0 
1.0 
.3 
.3 
1.7 
1.7 
.5 
.5 
.9 
.9 
.9 
.9 
.8 
.8 
2.7 
2.7 
12.1 
12.1 

Pr.  ct. 
2.0 
2.0 
3.6 
3.6 
8.4 
8.4 
7.6 
7.6 
None. 
None. 
None. 
None 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
2.4 
2.4 
3.1 
3.1 
2.7 
2.7 

Pr.  ct. 
77.46 
74.10 
78.40 
75.4 
80.52 
73.2 
79.88 
74.2 
65.2 
70.3 
75.8 
75.1 
76.1 
76.1 
71.1 
70.1 
73.8 
71.5 
72.2 
69.5 
73.0 
71.4 
76.2 
72.0 
72.9 
72.6 
66.9 
67.8 

Pr.  ct. 
0.82 
11.00 
1.68 
7.7 
.78 
10.3 
.78 
10.3 
1.1 
7.6 
1.1 
8.0 
.96 
7.8 
.72 
14.5 
.38 
10.3 
.24 
12.1 
1.2 
12.5 
1.2 
9.6 
1.0 
10.4 
.76 
7.2 

Pr.  ct. 
8.8 
8.7 
9.8 
13.5 
10.0 
14.3 
13.20 
13.8 
9.7 
7.2 
7.4 
9.3 
8.8 
6.6 
9.2 
6.3 
7.9 
11.2 
7.2 
10.4 
11.6 
11.7 
12.7 
12.1 
11.0 
8.5 
11.4 
6.5 

Pr.  ct. 
12.0 
4.0 
9.4 
5.3 
8.3 
3.1 
8.50 
3.0 
17.7 
9.2 
14.4 
5.5 
11.5 
5.6 
15.3 
3.9 
16.4 
3.1 
14.7 
3.8 
12.6 
3.3 
8.1 
5.0 
10.0 
3.5 
7.5 
4.9 

Pr.  ct. 
1.40 
2.68 
3.6 
.98 
5.1 
3.8 
4.04 
5.1 
4.8 
4.2 
.3 
1.1 
2.34 
3.6 
1.98 
3.5 
1.02 
3.4 
4.76 
3.3 
.7 
.2 
3.4 
2.9 
5.5 
5.4 
4.04 
4.2 

Pr.  ct. 
6.4 
6.8 
9.3 
10.5 
11.7 
12.6 
13.4 
13.1 
10.6 
11.4 
11.6 
12.2 
10.2 
9.0 
10.5 
8.7 
11.0 
11.7 
15.3 
14.6 
22.1 
23.2 
17.6 
15.6 
4.4 
7.9 
7.5 
.6.6 

Do                         

Indian  (superior  soft  red)  
Do 

Indian  (average  hard  white)  .  . 
Do 

Indian  (average  hard  red)  
Do  

English 

Do                     

Australian    

Do 

New  Zealand 

Do  

California 

Do                  

American  (winter)  

Do 

Do  °  

Russian  (Saxonska) 

Do     . 

Russian  (hard  Taganrog)  
Do 

Egyptian  (Buhi) 

Do  

Egyptian'  (Saida) 

Do  

It  will  be  seen  that  there  were  fewest  impurities  in  the  New  Zealand,  Indian  soft 
red,  American,  and  Russian  samples. 

The  manufacture  of  bread  from  Indian  wheats  by  the  millstone  and  also  the  roller 
process,  and  from  other  samples  by  the  roller  method,  was  next  undertaken.  The 
quantities  used  in  each  case  were  280  pounds  of  flour,  30  pounds  of  liquid  potato 
ferment,  one  pound  of  French  yeast,  and  3|  pounds  of  salt.  The  table  is  as  follows  : 


Wheat. 

1 

1 

Percentages. 

Color,  taste,  and  texture. 

H 

11 

|| 

I 

x 

1 

"8 

I 

i 

i 

Ij 

Indian  (fine  soft  white)  

Pounds. 
141.4 
149.6 
141.6 
148  0 
141.0 
149.6 
145.2 
147.4 
130.  0 
134.  2 
132.0 
136.8 

130.0 
130.0 

130.0 
145.4 

136.8 
144.4 

Pounds. 
364.0 
367.5 
372.0 
362.0 
370.5 
365.0 
376.6 
365.0 
352.0 
355.4 
349.0 
364.0 

346.0 
354.0 

356.0 
354.5 

362.0 
358.0 

130.0 
131.2 
133.0 
129.3 
132.4 
130.3 
134.5 
130.3 
125.  7 
126.9 
124.6 
130.0 

123.5 
126.4 

126'.  6 

129.  3 
127.7 

50.5 
53.4 
50.6 
52.3 
50.8 
53.4 
51.-  8 
52.  2 
46.4 
48.0 
47.1 
48.9 

46.4 
46.4 

46.4 
51.9 

48.9' 
51.6 

10 
13 
8 
12 
6 
10 
5 
9 
IS 
12 
12 
12 

13 

8 

8 
10 

7 
6 

11 

13 
10 
13 
7 
9 
7 
9 
12 
12 
12 
12 

12 
10 

9 
11 

6 

4 

7 
9 
7 
9 
7 
9 
7 
8 
13 
12 
12 
12 

12 
10 

9 
9 

6 

4 

8 
9 
9 
10 
10 
10 
10 
10 
10 
10 
9 
9 

10 
12 

13 
12 

7 
6 

11 
12 
10 
11 
7 
9 
6 
8 
10 
11 

•  IS 

11 

9 

9 
9 

5 
4 

Do 

Indian  (superfine  soft  white) 

Do  

Indian  (average  hard  white) 

Do     

Indian  (average  hard  red)  

Do 

English  

Australian 

New  Zealand 

California  

American  : 
Winter  

Russian  : 

Hard  Taganrog 

Egyptian  : 
Buhi 

Saida        
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Whether  the  Indian  wheats  were  average  samples  of  the  product  of  that  country, 
or  a  little  better  through  the  unconscious  partiality  of  the  secretary,  may  be  ques- 
tionable. They  make  a  good  showing  for  quantity  of  product,  but  the  quality  of  the 
.soft  wheats  is  quite  inferior  to  that  of  samples  from  this  country.  In  the  United 
States,  California  appears  t^  take  the  lead  in  quantity  of  bread,  while  the  spring 
wheats  of  the  Northwest  not  only  surpass  other  American  samples  in  quality,  but  are 
unequaled  in  that  respect  by  any  wheats  included  in  this  experiment,  the  Russian 
only  excepted,  which  excel  in  gluten. 

The  following  statement  relative  to  the  effect  of  dryuess  of  the  grain  upon  the  yield 
of  bread  is  extracted  from  this  report: 

"It  is  generally  believed  that  upon  the  percentage  of  gluten  in  flour  depends  the 
yield  of  bread  that  may  be  obtained  from  it,  as  illustrated  by  the  Hungarian  flours, 
which  are  almost  unequaled  for  yield  of  bread,  and  rank  high  in  gluten ;  but  this 
is  erroneous,  as  proved  by  the  experimental  workings  now  under  review.  It  would 
be  found  that  the  flours  high  in  gluten  do  not  produce  the  most  bread,  unless,  at  the 
same  time,  they  possess  a  high  degree  of  dryness,  for  it  is  upon  the  dryness  of  the  flour 
that  the  yield  of  bread  mainly  depends,  and  not  upon  the  gluten.  The  two  lots  of 
flour  from  Russian  wheats  (Nos.  11  and  12)  are  those  which  are  highest  in  gluten,  yet 
they  do  not  yield  as  much  bread  as  any  of  the  four  Indian  wheats  (Nos.  1  to  4),  and 
the  difference  in  yield  from  the  latter  would  have  been  still  further  increased  had 
they  not  been  previously  mellowed  with  water,  as  noted,  before  milling;  continuing 
that  it  is  the  dryuess  of  a  flour  that  determines  the  yield  of  bread." 

There  being  considerable  doubt  as  to  whether  the  samples  of  Amer- 
ican wheats  in  the  preceding  experiments  were  representative,  a  series 
of  baking  experiments  with  flours  of  various  grades  from  different 
parts  of  this  country  have  been  carried  on  in  our  laboratory  with  the 
results  which  are  presented. 

The  McDougall  Brothers  found,  and  it  has  been  confirmed  by  us, 
that  upon  the  dryuess  of  a  flour,  or  upon  the  amount  of  water  which  it 
is  possible  to  add  to  the  dough,  depends  chiefly  the  amount  of  bread 
which  it  will  yield.  Unfortunately  no  determinations  of  the  amount  of 
moisture  in  the  flours  used  was  made  In  the  English  tests. 

In  our  experiments,  using  the  same  flour  under  various  conditions,  it 
was  found  possible  to  vary  the  yield  of  bread  per  100  pounds  of  flour 
as  much  as  15  pounds.  The  conditions  upon  which  this  variation 
depends  are  largely  physical,  and  include — 

Percentage  of  water  used  in  the  dough. 

JSize  of  the  loaves. 

Temperature  of  the  oven. 

Time  of  baking. 

Of  course  in  any  series  of  comparative  experiments  these  conditions 
must  be  closely  observed  and  regulated.  In  order  to  learn  the  best 
modifications  for  our  work,  a  preliminary  series  was  undertaken  with  a 
•flour  from  Ohio. 

In  the  beginning  it  was  found  that  a  dough  made  with  any  of  our 
flours  and  as  small  a  percentage  of  water  as  was  used  by  the  McDou- 
galls  would  be  altogether  too  stiff  for  successful  results. 

In  the  English  experiments  with  flours  from  American  wheat  46.4  per 
•cent,  of  water  was  used,  but  in  our  experience  it  has  been  found  neces- 
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sary  to  add  on  the  average  about  56  per  cent,  of  water,  or  water  and  milk. 
The  result  has  been  that  we  have  obtained  a  much  larger  yield  of  bread 
per  hundred  pounds. 

The  effects  of  variation  in  physical  conditions  are  illustrated  by  the 
following  data : 

Variation  in  yield  dependent  on  percentage  of  water  used  (other  conditions  being  the  same), 
oil  size  of  loaves,  on  difference  of  temperature,  and  on  time  of  baking. 

[Ohio  patent  flour.] 


Dependent  on  percent- 
age of   water    used 
(other  conditions  be- 
ing the  same). 

Dependent    on   size    of 
loaves. 

Dependent  on  difference 
of  temperature. 

Dependent  on  time  of 
baking. 

Percent,  of 
water. 

Yield  of 
bread. 

No.  of  loaves. 

Yield  of 
bread. 

Temperature. 

Yield  of 
bread. 

**»»-  i  » 

54.5 
58.4 
•62.1 
62.1 

134.5 
136.9 
144.9 
145.5 

1  loaf. 
10  rolls. 

13&6 
129.6 

0 

249 
230 

136.9 
140.8 

50  134.6 
30  140.  2 

In  all  these  cases  the  yield  is  largely  modified  by  the  change  in  a 
single  condition,  the  remaining  ones  being  constant.  It  is  evident, 
therefore,  how  complicated  a  comparative  series  of  experiments  becomes 
when  all  the  above  conditions  exercise  their  modifiying  effects  and 
must  therefore  be  kept  constant. 

There  are  also  conditions  of  mixing  and  raising  which  in  a  like  man- 
ner affect  the  yield.  As  every  one  knows,  there  are  different  methods 
of  carrying  out  these  operations,  and  larger  or  smaller  amounts  of  yeast 
may  be  used.  The  method  which  we  have  finally  employed  is  a  modi- 
fication of  the  Vienna  procedure  as  described  by  Horsford.  The  dough 
is  mixed  in  mass  with  press  yeast  and  allowed  to  rise  till  the  outer  pel- 
licle is  just  cracking.  It  is  then  rekneaded  into  loaves,  put  in  pans,  and 
set  in  a  warm  place  until  the  dough  is  again  risen,  when  it  is  baked. 

The  baking  was  carried  on  in  a  large  gas-stove,  the  oven  of  which  by 
means  of  a  thermometer  could  be  kept  at  a  very  regular  temperature. 
All  the  materials  used  and  the  products  obtained  were  weighed  to  1 
gramme  (15  grains),  so  that  the  results  as  far  as  manipulation  go  may 
be  regarded  as>  accurate. 

Having  fixed  these  conditions,  as  they  appear  in  the  table  which  fol- 
lows, the  experiments  were  conducted  with  the  different  flours  which 
have  been  collected. 
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The  results  are  variable  within  limits  which  are  so  narrow  as  to  make 
it  impossible  to  say  that  one  flour  will  make  much  more  bread  than 
another,  and  it  will  be  observed  that  the  lowest  grade  gives  as  large  a 
yield,  or  even  larger,  than  the  best  patent.  If,  however,  the  moisture 
in  the  flour  had  been  less  uniform  our  results  would  probably  show  a 
larger  yield  of  bread  for  the  drier  flours.  The  conclusion  must  be  then 
that  the  yield  is  dependent  on  physical  conditions  of  bread-making, 
and  not  to  a  large  extent  upon  the  chemical  composition  of  the  wheat. 
In  all  our  experiments  we  get  a  much  larger  percentage  of  bread  than 
the  McDougalls,  but  it  is  due  to  the  possibility  of  the  use  of  larger 
amounts  of  water  in  the  dough.  In  other  respects  their  conclusions  are 
confirmed  that  water  is  the  chief  conditioning  agent,  and  that  the  per 
cent,  of  gluten  has  but  little  effect  upon  the  yield. 

That  it  has  some,  however,  appears  from  the  fact  that  the  largest  yield 
was  obtained  with  a  Minnesota  low-grade  flour,  having  the  highest 
gluten  of  any  experimented  with,  and  the  lowest  yield  was  from  the 
Oregon  flour,  having  the  smallest  amount.  The  bread  from  the  low- 
grade  flour  mentioned,  although  the  heaviest  yield,  was  dark  and  of 
the  worst  quality;  that  from  the  Oregon  flour  was  white  and  fair. 
These  flours  are  very  peculiar,  and  in  another  place  a  few  remarks  are 
made  upon  their  composition. 

Aside  from  quantity  the  quality  of  the  bread  made  from  Minnesota 
patent  flours  is  certainly  as  near  perfect  as  could  be  wished.  That  from 
other  patent  flours  suffers  slightly  in  comparison,  while,  of  course,  the 
bread  from  straight  flours,  bakers',  and  low  grade,  cannot  compare  with 
that  from  patents. 

CORN  (MAIZE). 

The  average  composition  of  corn  from  the  various  States,  derived 
from  the  analyses  published  in  a  previous  bulletin,  differed  very  slightly 
in  their  percentages  of  albuminoids.  The  observations  upon  this  cereal 
during  the  past  year  have  been  confined,  therefore,  to  determinations 
of  nitrogen  and  ash  in  a  number  of  samples  from  localities  from  which 
none  had  been  previously  received,  and  to  taking  the  weights  of  one 
hundred  kernels  of  specimens  from  all  parts  of  the  country. 

ANALYSES   OF   AMERICAN   CORN  BY   STATES. 


*—*•                                               oS', 

Ash. 

Albumi- 
noids. 

. 
Nitrogen. 

New  York  : 
Yellow  Flint                                                                   ....           2393 

Per  cent. 
1.41 

Per  cent. 
9  80 

Per  cent. 
I  57 

Do        s.  2394 

1.54 

12.43 

1.99 

Do                                                                                                  2395 

1.21 

9  28 

1  48 

Do                                                                                                      2396 

1.45 

9.  10 

1.46 

Do                                                                                                  2397 

1.24 

9  45 

51 

Do                                     .                                         2399 

1.50 

10.85 

.74 

Do                                         2400 

1.51 

10.68 

.71 

Do                                                                                                  2402 

1.  50 

10.85 

.74 

Do        2403 

1.47 

12.  43 

.99 

Illinois: 
Ked  Dent            2330 

1.27 

S-  75 

.40 

White  Dent                                                                                            2331 

1.72 

12  08 

93 

Do          ...                                                  .                         2332 

1.50 

10.68 

1.71 

Yellow  Dent                                                                                       ''3M 

1  37 

10  50 

68 

Do...                                                                                             2336 

1.52 

11.38 

1.82 
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ANALYSES  OF  AMERICAN  CORN  BY  STATES — CONTINUED. 


Variety. 

Serial 
number. 

Ash. 

Albumi- 
noids. 

Nitrogen. 

Illinois  —  Continued. 
White  Dent 

2337 

Per  cent. 
1  15 

Per  cent. 
8  40 

Per  cent. 

Red  Dent  .                  .... 

2341 

1  40 

10  33 

White  Dent 

2343 

1  36 

8  05 

Yellow  Dent 

2344 

2  60 

10  33 

1    cc 

Do  

2347 

1.32 

9  28 

1    48 

Do 

2348 

1  59 

11  38 

1    09 

Do  .. 

2349 

1  35 

11  20 

1    7ft 

Do 

2351 

1  17 

8  40 

Do 

2352 

1  22 

9  80 

1    V7 

White  Dent    

2353 

1  50 

10  33 

1    fi'i 

Yellow  Dent 

2356 

1  85 

11  03 

1    no 

White  Dent              .                                                              .   . 

2362 

1  58 

10  33 

1    fi*\ 

Yellow  Dent  

2365 

1.48 

10  15 

\   1  62 

Ked  Dent 

2366 

1  43 

7  88 

1   9fi 

White  Dent    

2368 

1  30 

10  85 

174. 

Minnesota  : 
Yellow  Dent                                                                   

1989 

1  84 

10  85 

1   74 

Do  

1990 

1.85 

12  43 

1  99 

Do  

1991 

1.63 

11  20 

1  79 

White  Dent                    ...                                  

1992 

1.39 

9  10 

1  46 

Yellow  Flint 

1993 

1  74 

11  03 

17fi 

Yellow  Dent 

1994 

1  66 

9  80 

1  57 

White  Dent                                                      

1995 

1.51 

9  45 

1  51 

Yellow  Dent 

1996 

1  73 

8  75 

1    An 

Yellow  Flint 

1997 

1.61 

9  80 

1  57 

Y"ellow  Dent  

1998 

1.  65 

9  go 

1  57 

Do 

1999 

1  66 

10  85 

1  74. 

Do 

2202 

2.02 

8  40 

1  34 

Do  

2203 

1.57 

9  80 

1  57 

Red  Flint 

2204 

1  49 

9  10 

1  46 

Mixed  Dent                                                     

2211 

1.78 

10  50 

1  68 

White  Dent         

2217 

1.73 

10  33 

1  65 

Dakota: 
WhiteDent                    ..  ..   

2307 

1.48 

10  33 

1  65 

Red  Dent 

2308 

1  83 

11  38 

1  R2 

Yellow  Dent 

2309 

1.88 

11  38 

1  82 

WhiteDent                    .     .  .              

2310 

1.55 

11  03 

1  76 

Yellow  Dent 

2311 

1  71 

10  68 

171 

Do                                                                                .  . 

2312 

1.36 

9  63 

1  54 

-Do                                        

2313 

1.39 

11  20 

1  79 

Mixed  Flint 

2314 

1.35 

10  85 

1  74 

Yellow  Dent                                                           ........... 

2315 

1.96 

12  25 

1  96 

Do                                 

2318 

1.71 

11  03 

1  76 

White  Dent 

2320 

1  47 

10  33 

1  65 

Yellow  Dent                                                        

2321 

1.47 

9  28 

1  48 

Red  Dent            

2322 

1.03 

11  03 

1  76 

Do 

23'J5 

1.84 

10  33 

1  65 

Do                                          .                   

23  ->8 

1.51 

10  50 

1  68 

Nebraska: 
Yellow  Dent 

2371 

1.59 

10  15 

1  62 

Do                                 -   .            

2373 

1.60 

10  33 

1  65 

Do            

2374 

1.48 

9.  H) 

1  57 

Do                                                                 

2375 

1.43 

10  50 

1  68 

Mixed  Dent                                     

2376 

2.01 

9  10 

1  46 

Yellow  Dent 

2378 

1.37 

9  45 

1  51 

Do                                                 .               

2379 

1.50 

11  90 

1  90 

Do                           

2380 

1.64 

11  55 

1  85 

Do          

2381 

1.63 

11.73 

1  88 

Do                                                          

2382 

1  43 

9  63 

1  54 

Mixed  Dent                 

2385 

1.45 

9.63 

1  54 

Yellow  Dent 

2386 

1.40 

12  25 

1  96 

Do                                               

2388 

1.51 

10  15 

1  62 

•Colorado  : 
Yellow  Dent                                                   ..       ......... 

1985 

1.92 

9  10 

1  46 

White  Dent         

1986 

3.08 

12  25 

1  96 

Yellow  Dent 

1987 

2.06 

9  28 

1  48 

Do                                             

1988 

1.85 

8  93 

1  43 

California  : 
White  Flint                    •                                   

2296 

1.70 

11  73 

1  88 

Yellow  Dent        ..            

2297 

1.35 

9.80 

1  57 

White  Dent 

2298 

1.80 

11  73 

1  88 

Yellow  Dent           .        .                        

2299 

1.41 

8  40 

1  34 

White  Dent 

2300 

1.68 

11  38 

1  82 

Yellow  Dent                                                      ....... 

2301 

1.46 

10  68 

1  71 

Mixed  Dent                  

2302 

1.59 

9.63 

1  54 

White  Dent 

2303 

1.54 

9  63 

1  54 

Do                                     

2304 

1.58 

10.33 

1  65 

Do 

2305 

1.63 

9  80 

1  57 

Yellow  Dent                                                    

2306 

1.45 

9.80 

1  57 

4443  BUL  4  OH- 


66 


AMERICAN   WHEAT   AND    CORN. 


I 

§? 


2    5 

£  5 


If          f    If 

]tt&4*ii  if*&f  i  M&  &&  \&&i  fc|i 

•aS  a     § S    -s  e          -as          «•"§  §        8     §     §  S 

O  _d       Jj         C  .fl 

o       02    S    002 


II 


fa 


/.  — 


_•„    ____    -;_ 


11 


>  d  ci  c<5  c<i  c4  o  N  oi  i-!  d      os  d  d  oo'  od  d  <N      r-5  d  oi  cs      d  rJ  t 


00  CO  00         CO  rH  jrf  JH 


o  oo  IM  b-  .-i 


N  t~  t- (N  O5  «O  fO        t-  »ft  OS  W        1C  < 

N  CO  •*  CO  10  1-1  O         ^CSr-ICO         l>< 

-^i-Hi-;^HrHiHc4      piwecpH      -HI 


=5d      o( 


e<i  eo  •<* 


O  -H  IM  t^ 
^05Mt^ 

oo  <o  oo  t> 


CJ  N 


d«fos<i      ddr-5      ddcdrn      t-^ddd 


:S 


q  o      fl 


*  :  :    's  :  ;  :  «  :-g 

s     .     .        <C    '         .  •    i  B 

«g    ;    •      «rt    .    .     •  f3    ..O 

ffi  !•§•§•?  NH 

p  :p    p  :  :  ,  ^  :^yj 


. 

Illi 


!  15565 

gSg  *S 
:iil» 


O^C'O-^  -=®        i 

P,.S-{H  :-gg  rf   ^^    ^  ^ 


I 


111^  illi^lJ^^ES^i  J5  P^  ^IliJll^t-S 


g«gg 


AMERICAN    WHEAT    AND    CORN. 


67 


AVERAGE    COMPOSITION   OF   AMERICAN   CORN. 


Ash. 

Albumi- 
noids. 

Nitrogen. 

Number 
of 
analyses. 

Lowest 
albumi- 
noids. 

Highest 
albumi- 
noids. 

America  1882 

Per  cent, 
1.52 
1.58 

Per  cent, 
10.46 
10.31 

Per  cent. 
1.67 
1.65 

114 

88 

Per  cent. 
7.00 
7.88 

Per  cent. 
13.05 
12.63 

America  1883 

1.55 

10.39 

10.54 
10.06 
10.07 
10.75 
10.47 
9.89 
10.26 

1.66 

202 

7.00 

13.65 

New  York 

1.43 
1.48 
1.68 
1.57 
1.54 
2  23 
1.56 

1.69 
1.61 
1.61 
1.72 
1  68 
1.58 
1.64 

9 
20 
16 
15 
13 
4 
11 

9.10 
7.88 
8.40 
9.28 
9.10 
3  93 
8.40 

12.43 
12.08 
12.43 
12.25 
12.25 
12  25 
11.73 

Illinois 

Minnesota  

Dakota 

Colorado  

California 

Among  the  determinations  of  the  ash  and  nitrogen  in  the  crop  of 
1883,  given  in  the  preceding  tables,  there  is  as  little  variation  as  in  pre- 
vious analyses,  and  the  conclusions  derived  from  the  latter  are  con- 
firmed. 

The  average  of  all  the  determinations  for  each  year  and  for  both  to- 
gether vary  only  in  the  hundredths  of  a  per  cent. 

Corn  may  be  said,  therefore,  without  doubt,  to  be  very  constant  in 
its  composition  within  narrow  limits. 

An  occasional  exception  will  no  doubt  appear,  as  is  the  case  of  the 
ash  in  serial  Ko.  1986,  from  Colorado,  which  rises  to  3.08  per  cent., 
but  among  over  two  hundred  analyses  this  is  hardly  remarkable. 

The  averages  for  the  States,  as  would  be  expected,  agree  well.  Col- 
orado is  represented  by  only  four  specimens,  which  happen  to  be  below 
the  average,  while  California,  represented  by  eleven,  raises  the  average 
for  the  Pacific  slope,  which,  in  the  previous  report,  after  the  analyses 
of  two  specimens  from  Oregon,  appeared  very  low. 

Such  analyses  by  other  investigators  as  have  been  collected  since  the 
appearance  of  the  last  bulletin  on  this  subject  appear  here  in  a  table 
by  themselves.  The  results  there  given  coincide  with  our  own. 


WEIGHT    OF    KERNELS   OF  COEN  IN    DIFFERENT  PORTIONS    OF  THE 

COUNTRY. 

Previous  results  showed  that  corn  varied  in  weight  from  53  grains 
per  hundred  kernels  to  23  grains,  averaging  about  37.  How  far  lo- 
cality and  surroundings  influenced  this  has  been  to  a  degree  deter- 
mined by  the  examination  of  specimens  collected  by  the  agents  of  the 
Department  from  all  parts  of  the  Union.  The  results  are  here  tabu- 
lated : 
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CORN,   WEIGHT  OF   100  KERNELS. 


State  and  county. 

Serial 
number. 

Variety. 

Color. 

Weight. 

Maine: 

11 

Yellow 

Grams. 

41  7080 

12 

do 

...do  

21  3015 

2 

do 

do 

29  9492 

Knox    

13 

do 

do    

37  0640 

4 

do 

do 

23  4490 

Waldo          

15 

do 

do                  .... 

29'  4690 

New  Hampshire  : 
Coos                         

8 

Flint 

Yellow 

17  7670 

Vermont  : 
Chittenden                          

12 

Flint 

Yellow 

30  1690 

Grand  Isle        

9 

do 

do         

26  6350 

Massachusetts  : 
Bamstable                   

5 

Flint 

Yellow           

46  9374 

Berkshire  

8 

do 

do  

28  7894 

Bristol 

11 

do 

White 

51  7450 

Franklin              

2 

Yellow       

31  6586 

12 

do    

...do  

37  0370 

Connecticut: 
Hartford 

5 

Flint 

Yellow 

37  6470 

New  York  : 
Albany                   

6 

Flint 

Yellow              

23  3870 

Alle^hauy  -  • 

7 

do 

...do     

28.  4944 

31 

do 

do 

28  0286 

58 

do              .  . 

do 

27  8850 

Do 

58a 

do 

do 

23  6990 

CortJand                                  

37 

do 

do 

25  0729 

38 

do 

do 

37  0530 

Do 

38a 

do 

do 

26  9430 

Dutchess                   .     -  

13 

do 

do 

33  5348 

21 

do 

do 

23  0986 

41 

do 

do 

32  4170 

Herkimer             

10 

do 

do 

18  <i9H6 

59 

do 

White 

40  7%0 

Niagara                             ...  ...... 

29 

do 

Yellow 

34  3590 

Oneida                      

26 

do 

do 

•Jri  7130 

Ontario 

17 

do 

do 

22  2445 

Orange                       ..          

32 

do 

do 

39  2240 

46 

do 

W^hite  and  red 

30  92>:>0 

15 

do 

Yellow 

•>\  3(520 

48 

Dent 

Mixed 

33  3900 

'     Do 

48a 

Flint 

Yellow 

43  1110 

Saratoga                                

28 

do 

do 

25  9930 

Steuben             

25 

do 

do 

39  1112 

Tio^a 

30 

do 

do 

33  6786 

Warren                              

8 

do 

do 

34  5152 

55 

do 

do 

32  4880 

Do                                     .... 

55a 

do 

White  and  red 

29  8690 

Yates                       

19 

do    . 

Yellow 

35  9108 

.  Pennsylvania  : 

35 

Dent 

Streaked 

40  1450 

Bradford 

37 

Flint 

Yellow 

35  6170 

Centre 

41 

Dent 

do 

39  H6w 

Clinton                             .. 

42 

do 

do 

31  8490 

43 

do 

do 

33  3530 

45 

do 

do 

27  4900 

49 

do 

do               .... 

41  3560 

Do 

49a 

do 

Reddish  yellow 

39  5540 

51 

do 

Yellow     * 

34  9990 

52 

do 

do 

38  4480 

53 

Flint 

do 

43  7330 

55 

Dent 

do 

33  0520 

56 

do 

Mixed 

34  1260 

Warren                    .               ...... 

62 

Flint 

Flesh 

35  9790 

York 

34 

Dent 

Mixed 

32  8140 

"New  Jersey  : 

4 

Dent 

Yellow 

44  1740 

8 

do 

do 

56  6640 

Hunterdon  

9 

..  do 

do 

35.  7330 

Middlesex 

10 

do 

do 

38  4360 

Morris                  

12 

do 

Mixed 

46  4710 

14 

Flint 

Yellow  

?7.  5740 

15 

do 

White 

46  2980 

Maryland  : 
Allecbany                 -             .  . 

1 

Dent 

Yellow 

43  7790 

Calvert       

4 

..  do  . 

White 

34.  6020 

Do 

4a 

do 

do 

58  1560 

5 

...do     . 

do 

34.  0010 

Carroll 

6 

do 

Yellow 

40  0420 

Cecil  

20 

....do... 

...do... 

42.  4790 
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State  and  county.  ' 

Serial 
number. 

Variety. 

1 

Color. 

Weight. 

Maryland—  Continued. 
Charles 

7 

Dent 

White 

Grams. 

4(i  0370 

8 

..  do  

....do  

37  4100 

Frederick                  

9 

....do  

Yellow  .. 

40.  0550 

Harford 

11 

do         ... 

...  do  

42  2500 

Do                              

lla 

....do  . 

White  

52.  5360 

21 

Flint 

do 

54  4970 

14 

Dent         ..   .. 

....do  

43  7740 

16 

do 

do 

43  1300 

Talbot 

17 

do 

.  do  

43  7140 

Wicomico 

23 

do 

do 

44  7030 

Do 

23a 

Flint 

do  . 

36  0350 

Virginia: 
Albenaarle               

1 

Dent  .. 

White  mixed  

40.  3250 

Amelia 

3 

do 

Yellow  . 

47  3190 

4 

do          ... 

White  

40  4«20 

Do     

4a 

...  do  

do  

54.  5600 

Do 

46 

do 

Mixed       .  . 

42  6400 

Carroll                                     

16 

do. 

White  mixed  

44.  6700 

Chesterfield 

17 

do 

White 

39  7620 

Craie 

21 

do 

White  mixed 

36  3600 

Culpeper                              

22 

do  

..     do  

24.  1600 

23 

do 

White 

42  8990 

Dickinson 

95 

do 

...  do     

49.  1290 

Dinwiddie   

24 

...do... 

...do  

36.  1750 

Elizabeth  City 

25 

do 

do 

39  79^0 

Essex 

26 

do 

...do 

32  6440 

Fairfax  

27 

....do  

Yellow  

36.  5730 

Floyd 

28 

do 

White 

45  0670 

Franklin  .                

30 

do      .     . 

...  do  

57  7960 

Frederick 

31 

do 

do 

56  1340 

Giles 

32 

do 

do 

47  U5o 

Groochland  

34 

..  do    . 

...do 

43.  6840 

97 

do 

do 

44  855Q 

Halifax 

37 

do 

do 

45  7640 

Hanover   ..            

38 

do    

.  do    

39.  2180 

Do 

38a 

do 

do 

31  0440 

Henry                         .              .... 

40 

do 

do 

40  7340 

Janies  City  

43 

do           

do       

45.  3530 

44 

Dent  and  Flint 

do 

28  0900 

Madison                            ... 

51 

Dent 

White  mixed 

43  4240 

Matthews  

52 

.  do  

White  

51.  1540 

Mecklenburgh 

53 

do 

do 

45  0450 

Middlesex                        

54 

do 

do 

48  1860 

Nansemond  

56 

do  

...do     

47.  8900 

Uo 

56a 

do 

do 

38  9440 

New  Kent  .            

58 

do       

do 

43  9690 

Northumberland  

61 

do  

...  do  

52  3760 

Orange 

63 

do 

do 

47  6080 

Patrick  

65 

do           

do 

45  0470 

Pittsylvania 

66 

do 

Mixed 

49  1400 

Prince  Edward 

68 

do 

White 

38  2870 

PrinceGeorge  

69 

do    

do      

47.  7460 

Prince  William 

71 

do 

do 

27  7990 

Princess  Anne        .. 

70 

do 

do 

41  5230 

Pnlaski...  

72 

.    do         

.  .  .  do  

28.  7950 

Rappahannock 

73 

do 

40  5660 

Richmond  

74 

do 

White 

40  6070 

Roanoke 

75 

do 

do 

50  9770 

Russell  

78 

do 

Yellow  and  white 

46  2350 

Smyth 

80 

do 

Flesh 

47  9130 

Southampton 

82 

do 

White 

41  1850 

Sussex  

85 

Dent  and  Flint 

do 

40  45^0 

Tazewell 

86 

Dent 

Yellow 

33  6390 

Warren  

87 

do 

do 

48  8890 

Do 

87a 

do 

White 

47  8720 

Warwick 

88 

do 

do 

39  6330 

Washington  

89 

do 

do 

59.  7100 

Westmoreland 

90 

do 

41  4490 

West  Virginia  : 
Barbour  . 

1 

Dent 

Yellow 

40  1420 

Berkeley  

2 

do 

do 

27  6300 

Do 

2a 

do 

do 

43  5130 

Brooke  

4 

do 

do 

49  7770 

Doddrid^e 

6 

do 

White 

44  9690 

Fayette   ..  . 

7 

do 

do 

43  95°0 

Greenbrier  

10 

do 

Yellow 

33  9000 

Hancock  

12 

.   .  do  

do  

31.  8860 

Hardy 

13 

do 

White 

40  0250 

Jackson  . 

15 

!•!!'.«•!!! 

Yellow  ... 

•       34.  728C 
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State  and  county. 

Serial 
number. 

Variety. 

Color. 

Weight. 

West  Virginia—  Continued. 

15a 

Dent 

Yellow 

Grams. 

McDowell                      .  .     . 

18 

do 

White  mixed 

49  3900 

Marshall  

20 

.    do 

Yellow  

45  3K50 

21 

do 

do 

41  3260 

Mouongalia  ... 

24 

do 

do 

44  3150 

25 

do 

White 

3#  4160 

Nicholas                        .  . 

27 

do 

Striped 

33  4580 

Ohio    

28 

do 

Yellow  

38  1590 

Pleasants 

30 

do 

do 

48  'J5HO 

Preston       .  .          .... 

32 

do 

do 

26  7720 

Ritchie  

36 

do 

do  

37  4180 

Roane 

37 

do 

do 

40  3030 

Tucker  

40 

do 

do    

31  2220 

Tyler 

41 

do 

do 

36  8050 

"Wayne                .          ... 

43 

do 

do 

32  6810 

Wetzel  

45 

do 

do  

42  0710 

46 

do 

do 

50  8690 

Kentucky  : 
Allen 

2 

Dent 

White 

41  9890 

4 

do 

do 

47  8830 

Butler  

98 

.    do 

do                     .  . 

43  7350 

Casey 

100 

do 

White  mixed 

45  3870 

Clay       

16 

do 

White 

60  9090 

•    Clinton  

17 

.  do 

do 

41  4830 

Cumberland 

19 

do 

do 

37  2330 

Do     

19a 

do 

do 

39  6580 

Fay  ette  

22 

.    do 

do       .       .  .<- 

36  4460 

Floyd 

103 

do 

White  mixed 

38  9890 

Franklin  

23 

do 

do 

32  0040 

Fulton 

104 

do 

White 

36  9~>70 

Gallatin    . 

do 

do 

41  H640 

Grayson  

28 

do 

do 

48  6780 

Hardin 

32 

do 

Striped 

42  8970 

Harlan      

33 

do 

Mixed 

42  8230 

Harrison  

34 

.      do 

Yellow    

39.  1370 

38 

...  do  

White  

28.  n280 

Jessamine  

39 

do 

do 

45  8660 

Knox  

42 

do 

White  mixed  

46.  3940 

Laurel 

43 

do 

do 

43  2910 

Lawrence  

44 

do 

White 

35.  5860 

108 

...do    . 

White  mixed  

43.  7520 

Letcher 

45 

do 

Yellow 

39  5360 

Lewis  

46 

do 

do 

,      40.  2680 

Livingston 

48 

do 

White 

41  9730 

McLean  

51 

do 

do 

33  1090 

Madison  

52 

.  do 

White  mixed  

52.  377C 

Do 

52a 

do 

Yellow 

43  6300 

Marion  

54 

do 

Striped 

39  1000 

Menifee  

59 

...  do 

White  mixed....  

57.  2070 

Metcalfe 

61 

do 

White 

42  2090 

Monroe  ......  ............ 

62 

.    do 

Flesh     

48  4790 

Muhlenbnrgh 

65 

do 

White 

36  6180 

Nelson  

'     66 

do 

do 

44  9670 

Nicholas  

67 

...do 

..do  

54.  6140 

Ohio 

68 

Flint 

do 

39  7160 

Do  

68a 

Dent 

do              

4G  9460 

Owen  

70 

....do 

White  mixed  

36.  4080 

Owsley  

71 

do 

White 

57  0970 

Perry  

73 

..  do 

Flesh        

41.  2540 

Powell    ..     - 

75 

do 

White 

35  5160 

Robertson  

76 

do 

do 

38.  7770 

Rock  Castle  

77 

...  do  . 

White  mixed  

49.  9940 

Russell     

•      79 

do 

Flesh 

43  2690 

Scott  

80 

....do 

White  

41.4460 

Simpson 

112 

do 

Flesh 

42  8850 

Spencer  .  .  , 

82 

do 

White  

44.  9200 

Do  

82a 

....do 

Yellow  

40.  9050 

Trimble  

12 

do 

White 

41  3980 

Do  

86 

...  do    .... 

...do  .. 

52.  3830 

Union 

87 

do 

do 

49  4130 

Washington    

88 

.     do 

::  do.: 

36.  5500 

Wayne  

89 

....do  

....do    

34.4170 

Wood  ford  .  . 

91 

do 

Yellow      . 

31.  6230 

Tennessee  : 
Anderson  

1 

Dent 

White 

48  1260 

Bedford  

2 

....do... 

Yellow  

34.  9680 

Blonnt 

5 

do 

White 

43  S470 

Bradley  

6 

..  do 

....do  

63  3e40 

Campbell  

7 

...do... 

...do... 

49.  5090 
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State  and  county. 

Serial 
number. 

Variety. 

Color. 

Weight. 

'Tennessee  —  Continued. 

g 

Dent  .. 

Red... 

Grams. 
44  7720 

Carroll 

9 

do 

White 

37  3520 

10 

do 

do 

39  9900 

Chatham                       

11 

..  do    

Yellow  

36  2570 

Claiborne 

12 

do 

White 

48  7480 

16 

do 

White  mixed  

41  2220 

17 

do 

White 

48  6310 

Dyer 

21 

do 

do 

46  9320 

Favette 

22 

...do 

White  mixed  

38  9430 

Fentress     

23 

....do  

White  and  yellow.  .  . 

43.  3210 

Franklin 

24 

do 

White  mixed  . 

50  9990 

Gibson       

25 

....do     

White  I  

55  6140 

Giles 

26 

do 

do 

42  1770 

Do 

26a 

do 

do       

64  1020 

-Grainger      

27 

....do  

....do  

50.  8800 

•Greene 

28 

do 

do 

32  9000 

Do                             

28a 

do    .. 

do    

48  5940 

Hamilton  

29 

....do  

....do  

57.  8120 

Hancock 

30 

do 

do 

38  8760 

Hawkins    

33 

....do    

.  do  

30.  7400 

35 

do 

do 

37  0890 

Henry 

36 

do 

do    . 

31  4500 

-James   ...            ./.  

40 

....do  

....do  

43.  6350 

41 

do 

do 

52  3530 

Lake      .. 

44 

...do 

do 

61  1410 

45 

do 

do 

29  6330 

Lewis 

47 

do 

do 

53  5600 

Lincoln            ..   . 

48 

...do 

do 

42  9770 

49 

do 

do 

47  2660 

Me  Minn 

50 

.    do 

do 

47  5200 

^Madison     .  

51 

....do     ...  . 

do                 

45  9660 

.Meigs  

54 

....do  

White  mixed  

48.  9620 

Monroe 

55 

do 

do 

50  3840 

•Ohion  

59 

...  .do  . 

White 

44.  3210 

Perry 

61 

do 

do 

49  7720 

Pickett 

63 

....do 

do 

36  5040 

Polk  

62 

....do         

do       

45  5760 

Rhea 

65 

do 

48  7750 

^Robertson 

67 

.  do 

do 

46  6970 

Rutherford  

68 

do           

do 

37  1160 

•Scott 

96 

do 

do 

47  9150 

'Sequatchie 

69 

...do 

do 

34  6750 

69a 

do    

do 

40  8140 

Sevier 

70 

do 

do 

51  0940 

Shelby     

71 

do 

Red  and  yellow 

42  0800 

^Stewart 

73 

do 

White 

40  5950 

Sullivan 

74 

do 

46  6280 

Snmner  

75 

.  .  .  do 

Yellow 

39  2230 

Tipton 

76 

Mixed 

45  6770 

TJnicoi 

78 

do 

White 

42  9740 

Do  

78a 

...  do 

do  » 

43  3720 

"Warren 

81 

do 

do 

49  2900 

Washin  ^ton 

82 

do 

do 

44  4180 

white.  r.  :  ::....:"" 

85 

...  do    

do 

56  4240 

"Wilson 

87 

do 

"White  mixed 

50  7800 

Iforth  Carolina  : 
Alamance 

OJ 

1 

Dent 

W~hite 

36  8990 

Alexander 

2 

do 

do 

47  2170 

Allejjhauy  i.  ......  

3 

....do           

do 

44  0060 

A  she 

5 

Dent  and  Flint 

do 

33  2440 

Beaufort  

6 

Dent 

Yellow 

47  5080 

Bertie 

7 

do 

White 

37  8140 

Burke 

10 

do 

do 

33  2530 

Cabarrus  ... 

11 

...do 

do 

42  7960 

Caldwell  

12 

...  do    

do 

31  4350 

••Carteret   

14 

do 

37  68^0 

Chatham  

17 

....do 

White 

42  5690 

•Cherokee 

18 

do 

do 

42  0380 

Chowan  

19 

...do 

do 

47  0040 

Clay  

20 

....do 

do 

45  7720 

•Cleveland  

21 

do 

do 

36  6050 

Graven    ,  ... 

23 

do 

"do 

38  9610 

-Cumberland  

24 

...do    

do 

35  1720 

Currituck  .  . 

25 

.  ..do 

do 

52  4550 

Do  

25a 

do  . 

do 

59  9280 

Dunlin  .. 

29 

do 

do 

32  2610 

Do               

2Qa 

do 

do 

47  38go 

Edsecombe  .  .  . 

30 

....do    

do 

41.  2440 

Foray  th.. 

31 

...do  ... 

...do.. 

42.  0760 
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State  and  county. 

Serial 
number. 

Variety. 

Color. 

Weight. 

North  Carolina—  Continued. 
Franklin    

32 

Dent.  . 

White 

Grams. 
30  1630 

Gaston 

33 

do 

Mixed 

37  6070 

Gates 

34 

do 

White 

48  7780 

Greene  

37 

...do 

White  mixed 

44  8060 

Halifax                              « 

39 

do 

White 

54  899Q. 

Harnett      

40 

do 

do 

37  6740 

42 

do 

White  mixed 

45  8500 

Iredell 

43 

do 

White 

35  4980 

Jackson   

44 

..  do 

.    do     . 

49  1170 

45 

do 

do 

34  4790 

Do 

45a 

do 

Mixed 

37  r>70 

46 

do 

do 

38  8420 

Lenoir 

47 

do 

do 

41  1470 

Macon  

50 

do 

White 

44  3440 

51 

do 

do 

50  1250 

Moore 

56 

do 

do 

37  6320 

New  Hanover  

58 

-  do 

do 

43  7400 

Do 

58a 

do 

Yellow  mixed 

41  6500 

Pamlico 

61 

do 

White 

44  7080 

Pasquotank  

62 

..  do   ..  .. 

..     do  . 

40  6100 

Pender  

63 

....do  

....do  

30.  1470 

Polk     

66 

do 

do 

44  6580 

Randolph  

67 

....do  

...  do  

50  8030 

Richmond 

68 

do 

Yellow 

39  4120 

Rowan  

70 

do 

White 

43  8960 

Rutherford  

71 

...do  

....do... 

34.3190 

Stokes 

Z3 

do 

do 

55  1340 

Surry  ...     .......... 

74 

...do 

do 

48  4200 

Swain 

75 

do 

do 

60  5360 

Transylvania 

76 

do 

do 

48  5150 

Union  

78 

....do 

Mixed 

42  2620 

Wake  

79 

...do  

White  

40.  3820 

Wilkes  

82 

do 

Yellow  mixed 

44  6:550 

Wilson  

83 

....do   

White  

42.  1510 

Yarlkin 

84 

do 

do 

49  6170 

Yancey       .... 

85 

.  do 

do 

44  6010 

South  Carolina  : 
Aiken 

2 

Dent 

White 

37  5570 

Barnwell  

3 

....do    

White  mixed 

31  9770 

Beaufort  

Flint  

White  

27.  1930 

Charleston 

6 

Dent 

do 

27  9010 

Clarendon  ........ 

9 

Flint  

do 

31  5070 

Colleton 

10 

Dent 

do 

34  9150 

G  eorgetown 

14 

Flint 

do 

39  1870 

Lancaster  

19 

Dent  

do 

24  2640 

Lexington 

20 

do 

do 

49  4720 

Marion     .  ... 

21 

....do.. 

do 

28  7250 

Newberry  

23 

...do... 

White  and  yellow 

34.  6620 

24 

.  do 

White 

42  2610 

Orangeburgh  . 

25 

...  do... 

.    do 

43  2870 

Pickens 

26 

do 

do 

54  6680 

Richland 

27 

...  do  . 

do 

46  1000 

Spartanburgh  

28 

....do  

.    do  

35.  5490 

Williamsburgh 

31 

do 

do 

40  ."'Mi 

York 

32 

...  do  

Yellow  . 

43.  0170 

Georgia  : 
Banks 

4 

Dent 

White     . 

37  087O 

Do        

4a 

....do  

do  

47  8510 

Berrien 

6 

do 

do 

34  5660- 

Brooks 

8 

..  do   .. 

Mixed 

30  6540 

Bulloch 

10 

do 

do 

35  3600 

Campbell 

14 

do 

White  mixed 

27  0600 

Carroll 

15 

...  do  

White  

30  9250- 

Catoosa  

16 

...do... 

White  mixed  

41.  1230 

Cherokee 

21 

.    do       

do  

40  0660 

Clarke 

22 

do 

do 

35  0520 

Clayton 

44 

do              .   . 

White 

42  5320> 

Clinch     . 

25 

...  do  \  

White  mixed  

34.  0820 

Cobb 

26 

Flint 

White 

25  4800 

Coft'ee 

27 

Dent  

...  do  

41.  4550 

Colquitt    

28 

....do  

...do... 

51.  1090- 

Dawson 

33 

...  do    

do  

39  2370 

Dooly     

36 

....do  

White  mixed  

28.  9600 

Early 

38 

...do 

do  

30  2580 

Etfiugham 

40 

....do  

White  

28.  6630 

Elbert 

41 

do 

White  mixed  .  . 

40  2650 

42 

...  do  

Mixed  

25.  1970 

Fai-nin   

43 

...do... 

White  

47.  2580 

Flovd  .  .  . 

45 

..  do... 

Mixed.. 

40.  2010- 

AMERICAN    WHEAT    AND    CORN. 
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State  and  county. 

Serial 
number. 

Variety. 

Color. 

Weight. 

Georgia  —  Continued. 
Forsyth 

46 

Dent 

White  mixed 

Grams. 
39  043ft 

Franklin 

47 

do    .. 

White  

63  1250 

Fulton 

48 

do 

do 

55  4030 

Do 

24 

do 

do     

37  8450 

Gilmer    

49 

..  do   

....do  

50  0520> 

50 

do 

do 

52  3280 

Gwinnett 

52 

do 

do   

47  3600 

53 

do 

do 

50  224O 

Hancock 

55 

do 

White  mixed 

35  708O 

I  laralson                                     ... 

56 

do    

White  

56.  1570 

Hart 

58 

do 

White  mixed 

42  4550 

Heard 

59 

do 

White     ... 

43  1120 

He  nry  ..        

60 

do  

Mixed  

43.  2460 

63 

do 

White 

41  2540 

Johnson 

64 

do 

.    do  

38.  0280 

Jones  

65 

...  do  

White  mixed  

43.  3010 

66 

do 

White 

31  5020 

Liberty 

67 

do 

Mixed  

32.  6340 

Lincoln  

68 

.  .  do  ... 

W  hite  mixed  

37.  3860 

Lowndes 

69 

do 

do 

28.  6160 

McDuffie             ...     . 

71 

do 

Mixed  

34.  8120 

Macon  .  . 

72 

.  do  

White  mixed  

30.3910 

Madison 

73 

do 

White 

53  959O 

Meri  wether    ... 

75 

do  

.    do  

46.  1660 

78 

do 

do 

35  3390 

79 

do 

White  mixed 

38  3160> 

Muscogee     

81 

do   .. 

White  

41.  8700 

82& 

do 

White  mixed 

34  9500 

O^lethorpe 

84 

do 

...  do  

34.  1580 

Pa  aiding  

85 

do  

Mixed  

46.  0610 

do 

White 

47  8590 

Pierce 

87 

do 

Mixed 

33.  020O 

Polk  

88 

.    do  

White  

47.  4460 

Quitman 

90 

do 

do 

31  4300 

Rabun                  

91 

do 

...  do    

43.  751O 

Randolph  

92 

.  .  do  

Yellow  

33.  5490 

Schley 

95 

do 

White 

29  9720 

Spalding       .       .   .        .... 

96 

do 

Yellow    

37.  3400 

Sumter           

98 

....do    

White  mixed  

49.  5240 

Talbot 

99 

Flint 

White 

41.  6920 

Tattnall         

100 

Dent 

Yellow  

33.  9970 

Teltair 

101 

do 

White 

30  0920 

Terrell 

102 

do 

White  mixed 

30.  0200 

Troup     

105 

.    do 

White  

42.  8540 

106 

do 

do 

44  9360 

107 

do 

do 

32.  9920 

Walton     

108 

..  do 

White  mixed  

46.  9480 

109 

do 

White 

38.  7960 

Webster 

112 

do 

do 

32.  1400 

White       

113 

..  do    . 

...  do  

57.  158O 

Whitfield 

114 

do 

White  and  yellow 

40.  0270 

Florida  : 
Clay    .  

5 

Dent  

White  

31.2500 

Columbia 

6 

Dent  and  Flint 

Yellow  and  white 

31.  1340 

Gadsden  

g 

Dent 

White  mixed  

26.  7860 

10 

do 

do 

28  5960 

Jackson 

12 

do 

do           

44.  1160 

Madison  

15 

..  do 

White  

43.  1560 

Manatee 

16 

do 

Yellow  and  white 

29  6940 

Putnam    ..... 

19 

do 

Mixed  

38.  0460 

Taylor  

22 

..  do    

W  hite  mixed  ......  . 

27.  2250 

Alabama  ; 
Bibb     

3 

Dent... 

White... 

32.  9560 

BJount 

4 

do 

do 

30  5550 

Butler   

6 

do 

Mixed 

27.  1580 

g 

do 

White  mixed 

40  1277" 

Chilton 

10 

do 

White 

46.  9630 

Clarke  

12 

..  do 

Yellow      

48.  6520 

Do 

12a 

do 

31.9532 

Colbert    

15 

do 

do 

44.  5242 

18 

do 

White 

35  6457 

Dale   . 

19 

do 

White  mixed 

32.  4954 

Dallas  

20 

...do 

Mixed    

37.  988O 

Escambia 

22 

do 

do 

30.2945- 

Etowah  . 

23 

do 

White              

4L8220 

Fayette 

24 

do 

41.34dO 

Geneva       

26 

do 

White 

21.  1625 

Greene 

27 

do 

Mixed 

28.7150 

Hall... 

28 

....do  ... 

White  .  . 

36.  518ft 
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State  and  county. 

Serial 
number. 

Variety. 

Color. 

Weight. 

Alabama—  Continued. 
Henry  

29 

Dent 

White 

Qrams. 
32  2886 

Jackson 

30 

do 

do 

46  0700 

•Jefferson 

31 

do 

White  mixed 

38  8657 

Lamar  

32 

do 

White 

37  2571 

Lauderdale 

33 

do 

do 

56  6144 

Limestone  

36 

do 

White  mixed 

42  8556 

LiOwndes  

37 

do 

White 

33  8680 

Madison 

39 

do 

Wliite  mixed 

49  3930 

Maren<*o  

40 

do 

do 

34  1770 

Marion  

41 

do 

Mixed 

41  8520 

Morgan   

46 

Dent  and  Flint 

White 

36  3T13 

Do 

46a 

Dent 

White  mixed 

51  5800 

Perry 

47 

do 

White 

40  9950 

pike  "  :..:::::::::::;:::::: 

49 

do 

do 

22  1005 

Randolph  

50 

do 

do 

24  6148 

Russell 

51 

do 

do 

31  5930 

Saint  Clair  

52 

do 

White  mixed 

46  5350 

Shelby 

53 

do 

do 

5°  9600 

Tallapoosa 

56 

do 

White 

35  5350 

Washington  

58 

do 

Red 

38  7158 

Mississippi  : 

1 

Dent 

Yellow 

48  9840 

Calhoun 

4 

do 

White  mixed 

35  1310 

Carroll 

5 

do 

White 

25  q460 

Do  

5a 

do 

do 

48  5970 

Choctaw  

«       7 

do 

White  mixed 

4%  6050 

Claiborne          .....  ... 

g 

do 

White 

32  0940 

Clarke  

9 

do 

Mixed 

22  7770 

Copiah 

10 

do 

White  mixed 

39  VMM) 

Greene  .. 

13 

do 

White 

39  9570 

Hinds 

16 

do 

White  mixed 

43  2710 

Jasper 

20 

do 

White 

28  3290 

•Jefferson  

21 

do 

34  3140 

La  Fayette 

23 

do 

White 

55  2550 

Lownaes 

25 

do 

Mixed 

27  3950 

Marshall  

27 

do 

White 

49  8310 

^"eshoba 

28 

do 

Streaked 

26  0220 

Newton 

29 

do 

White 

33  1620 

Rankin  

34 

do 

do 

3t  8600 

Scott  

35 

do 

do  ... 

37  4090 

Simpson  ....     .  .   . 

37 

do 

Streaked 

27  2700 

Do  

37a 

do 

White  mixed 

31  5678 

Smith 

38 

do 

White 

30  6740 

Tate  

40 

do 

White  mixed 

39  9880 

Tishoningo  

42 

do 

White 

43  6680 

Union  

43 

...  do  

do 

38.  9320 

Wayne  

44 

do 

Mixed 

30  0850 

Webster  

45 

.    do 

White 

40  0700 

Wilkinson  

46 

do 

do 

33  3670 

Winston  

47 

do 

do 

26  0300 

Xonisiana  : 
Cameron  

7 

Dent 

Yellow 

35  2190 

De  Soto 

11 

do 

White 

28  5780 

East  Carroll 

12 

do 

do 

37  1730 

Iberville  

15 

do 

35  2480 

Jackson 

16 

do 

White 

15  5040 

Jefferson  .   .  . 

29 

Flint 

Yellow 

29  4170 

Madison  

20 

Dent 

White 

33  8530 

Natchitoches. 

22 

do 

do 

39  7050 

Pointe  Coup6e  ... 

23 

do 

do 

29  5830 

Saint  Helena  '.  

30 

.  .  .  .do 

Yellow 

35.  7330 

Saint  Mary's 

32 

do 

do 

30  9630 

Saint  Tammany  

33 

...do 

White  mixed 

29  6020 

Tangipahoa  

34 

....do    .     ... 

Flesh 

26.  7330 

^Michigan: 
Barry 

28 

Dent 

Yellow 

20  9080 

BayA::::::;;::::::::" 

29 

do 

do 

42  6000 

Cass  

30 

do 

do 

26  2620 

Crawford    

31 

Flint 

White 

32  ('900 

Eaton  .. 

33 

Dent 

Yellow 

36  48FO 

Hillsdale  

38 

....do 

do 

25.  1650 

Macomb  

44 

Flint 

do 

34  'J050 

Manitou 

45 

do 

White 

42  3580 

Missaulcee  

51 

do 

Yellow 

23  4840 

Do  

51a 

do 

do 

26  8200 

Oscoda    . 

55 

Dent 

Yellow  and  white 

29  7980 

Roscommon  

75 

Flint 

Yellow 

32  5480 

Do  

75a 

...do 

.  do 

32  9020 

Saginaw  .. 

58 

...do  

"do. 

35.  6920 

AMERICAN   WHEAT    AND    CORN. 
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State  and  county. 

Serial 
number 

Variety. 

Color. 

Weight. 

Mich  igan  —  C  ontinued. 
Saint  Clair 

59 

Flint 

White 

Grams. 
33  2850 

Shiawassee           .  ... 

61 

Dent  

Yellow  

27  5560 

Tuscola 

62 

do 

Red 

33  1720 

Van  Buren 

r          63 

do    . 

Yellow  

30  4730 

Wisconsin  : 
Jefferson 

30 

Dent 

Yellow 

22  3190 

Ohio: 

1 

Dent 

White 

40  5060 

Ashland 

.  6 

do 

Yellow       

34  2802 

Ashtabula     .. 

46 

....do    

....do    

34.  4770 

Carroll 

7 

do 

do 

29  8493 

Champaign 

30 

do 

.  do     

32.  6658 

23 

do 

do 

25  3884 

37 

do 

do 

31  8665 

Defiance              

25 

...do    

"White  

37.  4036 

11 

do 

Yellow 

22  8365 

Erie 

3a 

do 

do 

21.1618 

Faiifield       

19 

,  .  do  

Red  

27.  6386 

Fulton 

61 

do 

Yellow 

30  9°50 

18 

do 

do  

40.  4586 

28 

do 

do 

25  9740 

49 

do 

do 

26  7752 

10 

do    . 

do     

43.  8076 

Huron    

90 

...  do  

....do  

33.  1150 

47 

do 

do 

31.  2440 

Ltiwrence      .        ... 

68 

..  do    

White  

36.  4650 

Licking  

17 

....do  

Red  

38.  4322 

69 

do 

do 

28.  2750 

Lucas             ...         

12 

..do    

Yellow  

23.  4521 

Madison  

70 

...  do  

....do  

32.  0610 

Do 

70a 

do 

do 

41.5100 

Mahoning    

71 

do  

do  

33.  2640 

72 

do 

White  mixed 

35  0260 

Medina 

45 

do 

Yellow 

36.  9214 

Meigs      ...               

13 

....do  

White  

38.  3315 

Do 

13a 

do 

Red 

36  6330 

Montgomery 

73 

do    

Yellow 

37.  5540 

Morrow       

33 

...  do  

....do  

29.  3361 

NolMe 

9 

do 

34  6856 

Ottawa 

35 

do 

do 

34.  0585 

Paulding  

16 

....do  

..do  

37.  4692 

Pike 

76 

do 

White 

40  2480 

Portage 

48 

do 

Yellow    • 

26.  6815 

Putnam     

29 

.do  

...  do    

34.  6350 

Hichland 

27 

do 

do 

32  9336 

Ross 

15 

do    . 

do 

28.  3966 

Sandusky  

78 

....do  

..  do          

31.  4770 

20 

do 

do 

34  8586 

Shelby          

38 

do    ... 

White 

25.  2562 

Do  

5 

...  do  

Yellow  

23.  9230 

Stark 

31 

do 

Red 

30  9410 

Trumbull          -  

81 

.  .  do  .  . 

Yellow  

27.  3670 

g 

do 

do 

23  2740 

Van  Wert 

83 

.  do 

do 

26.  1070 

Yinton  

21 

....do  

White  

36.  6730 

Warren 

24 

do 

Red 

40  6228 

Williams 

89 

..do.. 

Yellow 

35.  6770 

Wood  

43 

....do  

...  do  

32.  1916 

Wyandot 

14 

do 

do 

3*>  6129 

Indiana  : 

59 

Dent 

Yellow 

28  1696 

Benton 

18 

do 

Yellow  and  white 

22.  6528 

Blackford  

69 

....do  

Yellow    

35.  3738 

47 

do 

do 

35  2074 

Carroll  ..   .. 

24 

..  do  

do 

42.  5918 

Clark 

70 

do 

Streaked 

34  9800 

€lay 

40 

do 

White 

29  2262 

Crawford    

10 

....do    

do 

22.  0645 

Dearborn 

9 

do 

Yellow 

50  5868 

De  Kalb 

60 

do 

do 

13.  8586 

;Elkhart  

73 

....do    

....do  

28.  8760 

Fayette 

56 

do 

do 

31  5564 

Fountain  

11 

...do  

do. 

31.  2786 

Franklin. 

74 

do 

do 

35  4210 

Fulton  

75 

.    do    . 

White 

31.3630 

Harrison 

52 

do 

Yellow 

45  7316 

Henrv    

55 

do 

do 

37.  4432 

Howard  

2 

..  do  

Red    

39.  9674 

Huntington  .. 

12 

...do  .. 

Yellow  and  white  .  .  . 

30.  7252 
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State  and  county. 

Serial 
number. 

Variety. 

Color. 

Weight. 

Indiana—  Continued. 
Jackson  

15 

Dent 

White 

Grams. 

47  7678: 

Jasper 

s 

do 

Yellow 

21  4614 

Jav                                 .     ...          ..   .. 

50 

do 

do 

29  4946 

36 

do 

W'hite 

94  47901 

La  Grange 

38 

do 

Yellow 

27  038ft 

La  Porte  

62 

do 

do 

37  9586 

Marshall  

33 

....do  .  . 

do 

29  9606 

Monroe     ..                

49 

do 

White 

37  0898- 

Montgomery  

45 

do 

Yellow 

33  2980 

Morgan 

1 

do 

do 

51  2106 

Xohle  

22 

do 

do 

31  386ft 

Ohio 

84 

do 

W"bite 

44  9470 

Gran  ^e 

85 

do 

Yellow 

43  3770 

iS.::::::i:::::"";:::::::;::;;: 

85a 

do 

White 

35  9280 

Parke 

87 

do 

Yellow 

34  8950 

Porter 

46a 

White 

34  0074 

Pulaski  

5 

do 

Yellow 

32  34  95- 

Putnam 

48 

do 

do 

30  1016 

Ripley  ... 

90 

do 

White 

33  7740 

Do  

90a 

do 

do 

31  2960 

Rush 

44 

do 

Yellow 

36  3008 

Sh.lby  

4 

do 

White 

41  979& 

Stfirke 

3 

do 

Yellow 

30  5522 

Steuben 

13 

do 

White 

22  4916 

Do  

13a 

do 

Yellow 

35  4294 

Sullivan 

43 

do 

do 

32  4928- 

Swi  tzerland 

94 

do 

White 

52  1730 

Do  

94a 

do 

do 

38  4600- 

Tipton 

96 

do 

Yellow 

43  4290 

Union         

97 

do 

do 

32  9960 

Vei  million  

19 

do 

White 

40  4894 

"Wabash 

21 

do 

35  5470 

Wells  ,   

5 

do 

do 

19  9096 

White 

17 

do 

Yellow 

31  0168 

Whitley  . 

100 

do 

do 

36  8400 

Do  .. 

lOOa 

do 

White 

35  2810 

Illinois  : 
Adums    ... 

67 

Dent 

White 

46  3570 

Alexander.  

94 

do 

do 

30  1240 

Bond 

68 

do 

do 

32  9010 

Bureau  .... 

95 

do 

Yellow 

35  7732 

Champaign  

42 

do           

do 

23  3640 

Christian  

44 

.  .  do  .  . 

Red  

41.  5586 

Clay  

14 

do 

Yellow 

32  2042 

Cook 

59 

do 

do 

31  435$ 

Cum  berland 

71 

do 

White 

37  5070 

De  Kalb  

s 

do 

Yellow 

28  613ft 

De  Witt 

72 

do 

do 

31  1960 

Douglass  

34 

do 

White 

41  3564 

Edgar 

49 

do 

do 

41  0110 

Effinwham 

57 

do 

Yellow 

34  2900 

Fayette... 

3 

do 

White 

39  0250 

Ford 

25 

do 

do 

29  9876 

Fulton  

57 

do 

do 

31  0780 

Gallatin  

7 

.    do 

do 

38.  5586 

Hancock 

50 

do 

Yellow 

36  7812 

Jackson  

76 

do 

White 

44  7320 

Jasper 

40 

do 

Yellow 

30  7186 

Jefferson    ..  ..... 

56 

do 

Red 

36  0186 

Jernev 

15 

do 

do 

30  3520 

Jo.  Daviess 

22a 

do 

Yellow 

24  6400 

Kankakee  

79 

do 

White 

31.  5150 

Kendall 

51 

do 

Yellow 

27  4037 

Lake  -.... 

30 

do 

do 

25  016ft 

LaSalle... 

41 

do    

White     

42.  6040 

Lf-e  

21 

do 

Yellow 

33  4286 

Livingston  

23 

do 

do. 

33.  7684 

M<-  Donough  

13 

...  do  

....do  

39.  1185 

Me  Henry  

20 

do 

do 

32.  6980 

Do 

20a 

do 

White 

35  7840 

Me  Lean  

6 

do 

Yellow 

30  1254 

MH  con  

48 

...do 

do     

33.  738ft 

M«r*hall 

52 

do 

do 

26  5058 

Mercer  

lOa 

...do 

White 

27.  8624 

Do 

11 

do 

Yellow 

40  2412 

Monroe  

29 

.    do 

White 

42.  492ft 

Montgomery 

55 

do 

Yellow 

42  640ft 

Ogle    

43 

do 

do 

31.  1986 

Do 

43a 

do 

White 

30  2512 

Peoria  .  .  . 

.83 

...do.. 

Yellow  .. 

27.  7110 
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State  and  county. 

Serial 
number. 

Variety. 

Color. 

Weight. 

Illinois  —continued. 
Perry                    

17 
84 
86 
36 
88 
89 
100 
18 
101 
102 
1 
45 
75 
46 
19 
24 

31 
13 

42 

25 
35 
38 
16 
7 
17 
10 
19 
4 
24 
10 
30 
29 
28 
43 
12 
32 
33 
22 
26 

36 
41 
39 
39a 
40 
5 
49 
44 
20 
3 
6 

30 
12 
43 
5 
21 
32 
10 
9 
36 
25 
17 
31 
23 
18 
11 
4 
24 
7 
8 
14 
29 
16 
35 
7 
27 
20 

Dent  

Yellow  .. 
...do 

Grams. 
29.  9728 
41.3440 
22.  6770 
31.5156 
46.  8000 
40.  2030 
46.  0830 
25.  3242 
31.6850 
39.  2440 
29.  3676 
33.  1156 
31.  7960 
33.  0220 
36.  3090 
46.  2586 

21.  1542 
39.  8516 

31.  3684 
22.  0909 
25.  8165 
24.  1843 
24.  17S6 
41.2822 
32.  0554 
29.  2991 
19.  4474 
19.9821 
19.  2792 
19  4693 
26.  4604 
24.  2838 
24.  1566 
16.  2254 
26.  5099 
20.  7930 
17.  7810 
25.  7456 

24.  9243 
33.  0280 
18.  3767 
26.  7942 
29.  7727 
35.  6121 
26.  2399 
.  17.  6820 
25.  4284 
16.  0737 
26.  7068 
27.  8001 

27.  8736 
33.  5224 
32.  1690 
37.  2568 
26.  3893 
28.  5002 
2-1.  2168 
28.  9386 
25.  3156 
26.  5986 
22.  7064 
19.  3602 
18.  5560 
24.  7318 
19.  7472 
33.  4468 
23.  4876 
18.  5598 
25.5314 
32.  1986 
21.5493 
23.  3092 
30.  6346 
28.  0728 
30.  6512 
27.  5408 

Pike 

do 

Pulaski                              

...do  

White   

Rock  Island 

...do  
..  do 

Yellow  
White  

do 

Yellow 

Scott 

...do  . 
....do  

White  

Red             

Tazewell            

...  do  
...do    

White  

White  mixed  

...  do  

Yellow  

Wabash 

do 

White  

...  do  

Yellow  .  . 

Do 

do 

.  do 

"Will 

.    do 

.  .  do  

....do  
Dent  

White  

Minnesota: 

Yellow  .. 

do 

do 

"DO 

Flint 

White,  yellow,  and 
black  

Brown 

Dent  .  . 

White  

...do    . 

....do  

Do                          

...do  

Yellow  

Dakota 

do 

White 

Flint  

Yellow  

Dent 

Red 

..do 

Yellow 

....do  

...do  ... 

....do  
..  do    

Red  

Yellow  .. 

Kandiyohi 

do 

do 

Martin 

do 

do 

Do 

....do  

White 

...do  .. 

Yellow  

...  do  
...do  

....do  
...do 

JJicollet 

Cobles                     

....do  
.  do 

....do  

do 

Olmsted 

Otter  Tail 

Flint  

...do  

Pipe  Stone           .     .-  ••• 

Dent  

White,  yellow,  and 
red 

Pope 

Flint  

Yellow  

Rice 

Dent 

do 

Scott 

..  do 

do 

Do                            

do  

White  

Do 

Flint 

Yellow 

Sibley                                                .  - 

Dent  

do 

Wadena                 

....do  

Mixed 

W  ashi  n  gton 

do 

Yellow 

...do  

do 

Wilkin 

Flint 

Red 

Winona 

Dent 

White 

Dakota  : 
Beadle 

Dent      .     . 

Vfillnw 

.    do    I        t\n 

Do                            

..  do  
do 

do 

Charles  Mix 

Rod 

Clay 

...do    White 

Do            

.  .  do    Yellow  
.  .  .  .do    .  ...                 do 

Do 

Davison                             .  .     .            ... 

.  .  do  White 

do         .  .            Yellow 

...  do  T?ftrt 

Do     

...do  
...do 

Yellow 

Red 

Lincoln                                     

do  

do 

Yellow 

Do 

White  .. 
Red 

Do 

....do     

McCook  

....do  
...  do    

Yellow 

ItfinTiAhftlia 

do 

Moody  

....do  

do 

..,  do  
do 

Do 

Morton     .... 

Flint  

White  and  black  .  .  . 
Red  
Yellow  

White 

Spink  

Dent  .. 
...do  
Flint  

Do 

Stutsman  .... 

Union 

Dent 

Yellow 

Yankton  

....do  
...do  ... 

White 

Do... 

Yellow  .  . 
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State  and  county. 

Serial 
number. 

Variety. 

Color. 

Weight. 

Montana  : 
Custer                 .           .  .  

) 

Grams. 

(            i 

Flint 

Yellow 

26  5140* 

$ 

Iowa: 

3 

Dent  

Striped 

38  6840 

Audubon        ..          .                 .  .  .  . 

5 

....do  

White  

32.  8640 

Benton 

6 

do 

do 

35  6600> 

Black  Hawk 

7 

.  .  do  

Yellow  

40.  2990 

g 

do 

do 

22  93601 

Buena  Vista  '  

10 

..  do  

...do... 

26.  8740 

12 

do 

do 

23  4840 

15 

do 

White 

25  5670 

16 

do  . 

Yellow  

26.  4880 

Chickasaw 

17 

....do  

White  

31.  4780 

Clav 

19 

do 

Yellow 

30  3280 

Clinton 

21 

..  do  

....do  

24.  1820 

22 

do 

do 

27  6350 

Dallas 

23 

do  

...  do.. 

34.  6070 

24 

do 

do 

34  3350 

25 

do  

White 

31  7660 

Delaware 

26 

.      do  

Mixed... 

35.  3040 

Dickinson 

28 

....do  

Yellow  

28.  9840 

Floyd  

32 

....do  

White  mixed  

25.  4180 

35 

....do  

Striped  

34.  8658 

Guthrie             '                      .... 

36 

...do  

Streaked  

36.4130 

37 

.  do  

Yellow 

37  4300 

Henry 

40 

....do  

...  do  

29.  4160 

Humboldt  .  .  .     . 

42 

....do  

White  mixed  .. 

28.  7750 

Ida 

43 

..    do  

Yellow 

31.  3590 

Iowa 

44 

...do... 

...do  

28.  1080 

Jasper  

46 

....do  

...  do  

33.  5990 

49 

....do  

White  .  .  . 

30.  0030 

Keokuk         .     ... 

50 

...do.... 

Yellow  

43.  2980 

Lee 

52 

do  

...do 

34  4640 

54 

....do  

...  do  , 

41.  8990 

Lucas              i 

55 

....do  

....do... 

29.  2090 

Mahaska 

58 

...do  

...do 

29.  1820 

59 

....do  

...do..  

45.  3770 

Mills 

61 

do  

do 

23  6140 

65 

...  do  

...do 

35.  8070 

73 

...do  

....do  

37.  7270 

Sac 

'      75 

..  do  

Mixed 

31  3899- 

Sioux 

56 

...  do  

Yellow 

26.  6380 

Story 

73 

do   .. 

do 

35  1920 

Tama 

79 

.  .  .  do  

do 

29.  8040 

Van  Buren 

82 

....do  

White  .  .  . 

42.  0150 

Warren      ... 

83 

...  do  

Yellow  .  . 

29.  1020 

84 

...  do  

...do 

32.  5490 

Winneshiek 

87 

...do  

...do... 

23.  4050 

Worth 

89 

do  

.  .  do 

26  3120 

"Wright 

90 

....do  

....do     ... 

24.  4650 

Nebraska  : 

*   17 

Dent  

Red  and  yellow 

27.  809& 

33 

...do  

Yellow  

34.  2560 

20 

...  do  

do 

31  3840 

Do 

21 

....do  

...  do 

43.  6348 

Do 

24 

do  

do 

40  3420 

Burt 

15 

....do  

.  .  .  do 

24.  9534 

Butler 

53 

..  do... 

do     

36.  5940 

3 

...  do  

Red  and  yellow 

30  9986 

Colfax 

2 

...do  ... 

Yellow  and  white 

27.  0632- 

22 

....do....  

Red,  yell«w,  &white  . 

27.  2164 

18 

....do  

Yellow 

29.  3760 

34 

do 

do 

28  9710 

35 

...  do  

do 

33.  4270 

56 

...do... 

....do    .. 

31.  8700 

16 

.    do 

do 

22.  1462 

Franklin 

58 

..  do  

Yellow  and  white 

41.  3900 

59 

....do  

Yellow  

37.  7530 

23 

...  do  

do 

33.  9092 

38 

.  .  do  .  .  . 

....do  

37.  0230 

12 

do  

do 

24.  39fc6> 

Hitchcock 

61 

...do  .... 

Yellow  and  white 

25.  2220 

Holt                     

40 

....do  

Yellow  

27.  8020 

1 

....do  

White     

42.  3510 

6 

....do  ... 

Yellow  

33.  6380 

Do 

10 

....do  

do                .... 

30.  7426 

25 

....do  .. 

White  

32.  2800 

Do  .. 

25a 

...do.. 

Striped  .  . 

33.  8632 
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State  and  county. 

Serial 
number. 

Variety. 

Color. 

Weight. 

Nebraska  —  C  ont  inned  . 

14 

Dent... 

Yellow  .. 

Grams. 
31  482fr 

64 

do 

do 

41  4650» 

4 

..  do 

Red 

47  24901 

Do        

ia 

...  do  

Yellow  

44.  0820- 

Do 

46 

do 

do 

37  0976- 

Do                              

4c 

....do  .-.. 

White  

45  11101 

46 

.     do 

Yellow 

32  5960> 

Platte 

48a 

...  do  

do 

26  1400> 

49 

do 

do 

33  7360> 

5 

do 

do 

30  8670- 

Saun'ders                        

51 

....do  

.  do      

30  1700 

67 

do 

White 

37  7540- 

19 

do 

Yellow 

32  8314 

13a 

....do  

...do  

34  0010' 

Webster 

52 

do 

do 

33  3990> 

Missouri  : 
Atchison  

2 

Dent  

Yellow  .. 

46.  4220' 

Do 

3 

do    . 

do 

45  9750 

Barry              

4 

....do  

White  

50  1380 

Barton 

5 

White  mixed 

35  4430- 

Bellinger 

7 

..  do 

White 

44  787O 

Do      

7a 

...do.!..  

Yellow  

40  °990> 

Caldwell 

10 

do 

do 

40  3230 

Carter 

15 

do    

White  

45  6560 

Cedar      

90 

....  do  

Bed  

40.  5160- 

Christian 

16 

do 

White 

44  0020" 

Dallas 

22 

..  do    

do  

36  1990- 

De  Kalb  

94 

....do  

Yellow  

47.  7470- 

Dent 

24 

do 

do 

38  70701 

Dunklin                .  .                         

26 

....do    

Red    

39  8890 

28 

do 

White 

34  4340 

31 

do 

Yellow 

50  4940- 

Henry            

96 

...  do  

do  

43  2170 

Hickory 

32 

do 

do 

31  5960- 

Iron 

98 

do 

White 

37  8310 

Johnson     

37 

....do  

....do  

54  0360 

Do 

37a 

do 

Yellow 

53  0390 

Knox    -                         . 

38 

.  .  do  . 

Red 

40  8630 

Laclede  

39 

....do  

..  do       

56  5390- 

47 

do 

White 

55  9110 

Madison  . 

48 

do 

Yellow 

37  2830 

Maries    

100 

....do  

White  

38  3780' 

Marion 

101 

do 

Yellow 

33  2060 

Miller                  

50 

...  do  

do 

38  5970- 

51 

do 

White 

37  3670- 

52 

do 

do 

39  6940- 

Montgomery  

103 

...  do    

Yellow 

45  5300 

53 

do 

do 

43  1300 

New  Madrid   . 

54 

..  do 

White 

26  9860 

Nodaway  

56 

....do  

Yellow  .. 

28  6320 

57 

do 

do 

43  6740 

Ozark      .  .          .... 

58 

...do 

do 

57  6890 

Pike  

61 

....do  

.   .  do     

33  5950 

Platte 

62 

do 

White 

46  8910^ 

Do                    ... 

62a 

...  do    

Streaked 

40  6350 

Pulaski 

64 

do 

Yellow 

46  3600> 

Do                                 ... 

64a 

.  do 

White 

50  7280 

Rails  

66 

....do    

Streaked    

58  7740 

R^pley 

68 

do 

White  mixed 

37  1610 

Saint  Francis           

71 

do 

Yellow 

39  5320 

72 

do 

Streaked 

97  4ggQ. 

Saint  Louis 

73 

do 

Yellow 

38  3670 

Do      

73a 

...  do  

White 

38  874O 

74 

do 

Yellow 

31  0690" 

Scott                          ....... 

76 

do 

White 

38  243O 

Shelby  

77 

...  do  

Red 

35  1860 

Stoddard                   .  . 

78 

do 

White 

42  3290 

Stone     

79 

do    . 

do 

36  7240 

Taney 

80 

do 

do 

52  877O 

"Vernon 

81 

do 

do 

46  2650 

Warren  

82 

...  do  

do 

31  5960 

Wayne 

84 

do 

37  1600 

Do    .  .            

84a 

do  . 

do 

34  6300- 

Worth 

85 

do 

do 

26  3210" 

Arkansas: 

i 

Dent 

Mixed 

46  6680* 

Baxter 

2 

do 

Yellow 

41  8600 

Bradley  

3 

..do    

White  mixed 

44  3240> 

Carroll  .. 

5 

...do  ... 

White  ... 

33.  2310. 

AMERICAN    WHEAT    AND    CORN. 
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State  and  county. 

Serial 
number. 

Variety. 

Color. 

Weight. 

Arkan  sas—  Continued. 

g 

Mixed 

Grams. 
37  0570 

11 

....do  

White  

43  4640 

Crawford                                       --• 

12 

do    .. 

Wliite  mixed 

36  41°0 

13 

...  do  

do 

38  5940 

Dallas                    

15 

...do  

White  

37.  6780 

16 

.  do    

do 

40  6680 

17 

...do  .. 

.  do  

35.  9580 

Franklin 

18 

do 

do 

41  2990 

Fulton                            '  -  -  • 

19 

..  do  

White  mixed 

49  9080 

Grant  '              -• 

21 

...do  ... 

Yellow  

33.  8740 

22 

do 

White  mixed 

39  5840 

1)0                                 

22a 

....do  

Red  

43  7830 

23 

do  . 

W^hite  mixed 

35  5280 

24 

.  do  

do 

43  4040 

25 

...do  .., 

Flesh       

39.  1470 

26 

do 

White 

46  4070 

*     27 

....do  

White  mixed    . 

35.  9630 

29 

do 

White 

38  4100 

31 

.  do    . 

Yellow 

49  8740 

Do                                 

31a 

....do  

White  mixed    

43.  7840 

35 

do 

White 

47  7520 

36 

....do  

do 

34  0920 

37 

....do  

Flesh  

42.  5310 

Nevada 

38 

do 

White 

40  4280 

Perrv                              ••-  

40 

.  do    

do 

44  0520 

Phillips                  

41 

...do  ... 

....do  

34.  1700 

Do 

42 

do 

do 

43  4960 

49 

....do  

...  do                

46  0190 

Sharp               

52 

..  do  

White  mixed  

44.  1390 

Stone                                       

53 

do  ,... 

White 

55  5810 

Yell                               

57 

....do  

....do  

34.  9030 

Kansas  : 
Anen                           

1 

Dent  

Yellow  

45.  9640 

5 

....do  

White  

32.  5590 

6 

do  

Yellow 

40  4900 

7 

....do  

White  

35.  8580 

9 

do 

Streaked 

43  7080 

10 

..  do  

White 

39.  8440 

Do                       «.  

lOa 

....do  

Yellow  

39.  4520 

Clav 

11 

do        

do 

29  4040 

Coffey                                  .... 

13 

do  

White  mixed   

36.  6340 

Do                 

13a 

....do  

Yellow  

40.  4570 

15 

do         

White 

33  6288 

Decatur                                 

17 

Flint  

Yellow  

28.  3320 

18 

Dent 

Streaked 

42  3760 

Do                                            ..       . 

18a 

.    do     

Yellow 

39.  2370 

19 

....do  

White  

39.  6220 

Ellsworth. 

23 

do         .... 

do 

50  8150 

Ford                                                

25 

..  do  

Red 

34.  1490 

Oreenwood    •>  

28 

....do  

Yellow  

35.  8090 

29 

do    

White              .     . 

37  9610 

30 

...do  

Yellow  

41.  4880 

31 

do 

White 

24  2170 

•Jewell 

70 

do    

Streaked  . 

39.  1190 

Do                            

70a 

....do  

Yellow  

38.  8740 

37 

do 

White 

42.  6530 

Do                            ..          

37a 

..  do  

Yellow  

46.5290 

Labette 

38 

do 

do 

44.5380 

40 

do    

do 

38.  7040 

.Lincoln                  

41 

....do  

Red  

50.  0360 

Do 

41a 

do 

Yellow 

39.  4130 

42 

.  .  do  

Striped  .  . 

45.  0980 

43 

do 

Yellow 

55.  1700 

Marshall 

46 

do    ..   .. 

..do          

42.  3340 

Nemaha            

50 

.  .  do  

...do  .. 

31.  5770 

51 

do 

do 

33.  8760 

Norton           .        

53 

....do  

White  mixed  

47.  7980 

55 

do 

Yellow 

36.  0960 

57 

do    

White    

37.  5650 

59 

do 

Yellow 

40.  0630 

Rawlins 

60 

do 

do 

29.  5060 

Reno 

61 

do 

White 

38  3770 

Do 

61a 

do 

Yellow    . 

39.  3440 

Republic  

62 

....do  

...do  .., 

48.  2930 

69 

do 

do 

34.  4940 

73 

.    do  .... 

Red  

51.  1690 

74 

do 

Yellow 

31.4350 

Indian  Territory: 
ChicUasaw     

2 

Dent... 

Red... 

42.  0630 

Do  .. 

2a 

...do.. 

Yellow  .. 

32.  8680 
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State  and  county. 

Serial 
number. 

Variety. 

Color. 

Weight. 

Indian  Territory—  Continued. 
Choctaw                                            .   . 

3 

Dent  .. 

White  

Grams. 
48  2520 

Tahlequa 

5 

do 

White  mixed 

43  2790 

Texas  : 
Anderson                       ...            

1 

Dent  

White  

40  8520 

2 

do 

Yellow  mixed 

30  2600 

3 

.do      

White    

32  4440 

Austin     

4 

...do  .. 

....do  

24.  0650 

5 

do       .  . 

do  .... 

36  4350 

Bowie                                               

10 

..  do  

Tello  w  mixed    

48  1970 

13 

do 

Yellow  and  red 

37  6200 

14 

do 

White 

44  9240 

^Callahan  .                           

16 

do  

...  do  

36  6350 

Cass 

18 

do 

51  4440 

•Cherokee 

20 

.  do  .. 

Mixed    . 

40  0240 

Collins  

23 

.  .  .  .do  

Yellow  

35.  2530 

24 

do 

White 

37  6940 

•Comanche                                  .   . 

25 

do  

Yellow  streaked 

46  0680 

30 

do 

Yellow 

36  8720 

Do 

30a 

do  

White 

45  77^0 

De  "Witt     .   .  .              

31 

....do  

.  .  .  .do  

39  0130 

Eastland 

33 

do 

Yellow 

43  8620 

El  Paso 

35 

Flint  

Mixed    .     .     . 

29  3970 

Falls     

37 

Dent  

White  mixed  

32.  6080 

Fannin 

38 

do 

Yellow 

43  1930 

Do 

38a 

do  

White    .     ... 

39  8540 

Fort  Bend         .  . 

40 

....do  

White  mixed  

33.  3710 

•Goliad 

43 

do 

Yellow 

38  8770 

•Grayson     .                        .  .          .   . 

45 

.  do  

White  mixed  

43  3590 

46 

do 

White 

46  2790 

48 

do  . 

Mixed 

37  0450 

3  1  at  ilt'in  an                            ... 

49 

....do  

Yellow  

36  8040 

51 

do 

36  0880 

Hunt 

55 

do 

White 

57  2310 

Jack        

56 

....do  

Streaked  

40  6730 

57 

do 

White 

27  8950 

61 

do 

Yellow 

28  1680 

Kaufman         

62 

....do  

Mixed  

31  9880 

^Kendall 

63 

do 

White  mixed 

49  6770 

Kerr 

64 

do  . 

Yellow 

29  4230 

J£inney     

66 

....do  

White  

36  8330 

67 

do 

White  mixed 

35  3770 

Lavaca                        .  .              ... 

68 

.    do  

do 

29  9830 

X,ee       

69 

....do  

White  

34  9560 

70 

do 

White  mixed 

44  4950 

Mata^orda    

76 

..  do  

White 

37  8030 

^Medina 

77 

do 

do 

41  1280 

78 

do 

do 

26  6530 

Xueces  

83 

....do  

Yellow  mixed 

30  6020 

.Panola 

85 

do 

White 

34  4860 

Parker            

86 

do 

Red 

42  8480 

Polk        

87 

....do  

Mixed  . 

36  5840 

Rusk 

93 

do 

White 

37  9830 

•San  Saba         

96 

..do       

do 

40  9840 

Shelby  

98 

....do  

Mixed  

22  2990 

99 

do 

Yellow 

34  1640 

Stephens      

100 

....do  

White  yel.  and  red 

37  6700 

'Tarrant  

101 

...do  .. 

Yellow  

31  4250 

Throckmorton 

103 

do       

Striped 

37  4960 

Titus           

104 

...do  

White 

43  7220 

105 

do 

Mixed 

29  8190 

Victoria 

112 

.  do  . 

White  mixed 

32  6740 

Waller 

114 

do 

do 

38  8550 

Washington 

115 

do 

White 

41  8480 

Webb  

116 

Dent  and  Flint 

..  do 

41  2140 

Williamson 

117 

Dent 

Flesh 

40  1180 

Wise         ... 

118 

..     do    

Yellow 

41  5630 

•Colorado  : 
Caster 

14 

Dent  

Yellow 

29  9280 

Douglas  

4 

...  do  

White 

16  8545 

Fremont 

15 

Flint 

do 

41  1520 

G-unnison  

7 

Dent  

Yellow 

19  4905 

do 

do 

30  8917 

Larimer 

do 

do 

28  1615 

Las  Animas  

ie 

....do  

Yellow  mixed 

39  1460 

Pueblo 

10 

do 

Yellow  and  white 

33  863*> 

Utah: 
Box  Elder 

i 

Dent 

Yellow 

34  4580 

Millard  

7 

Flint  

Mixed 

27  7030 

Morgan 

s 

do 

do 

25  7850 

4443  BUL  4  CH  6 
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State  and  county. 

Serial 
number. 

Variety. 

Color. 

Weight. 

Utah—  Continued. 
Salt  Lake                                   

10 

Dent 

Yellow 

Grams. 
37  5040' 

Sevier          .     

11 

do 

do        

17  8290> 

14 

Flint 

WTiite 

36  2430* 

Weber                      

15 

do 

Yellow 

4G  9960 

New  Mexico  : 
Colfax                                    

1 

Flint 

White 

35  0450 

Dona  Ana                

2 

Dent  and  Fiint 

Mixed         ..     .     . 

33  4360- 

3 

Dent 

White 

35  1530 

Santa  F6                          -  

7 

Flint 

Black 

32  7900- 

Washington  Territory  : 

6 

Dent 

W'hite 

28  0380 

Gartield             

7 

Flint   

Yellow 

44  4785- 

Whatcom 

18 

do 

Reddish  yellow 

43  8130- 

Oregon  : 

5 

Dent 

Yellow 

30  1540 

Coos 

6 

Flint 

do 

24  9590 

10 

Dent  . 

Mixed 

36  6620^ 

Linn        

11 

Flint  

Yellow  

35.  7600 

Marion 

12 

Dent 

White  mixed 

43  3380> 

Yam  Hill         

17 

....do    

White 

31  7390 

Nevada  : 
Esmeralda 

4 

Flint     

Yellow 

27  1390- 

California  : 

4 

Dent 

Yellow 

28  1960 

Calaveras    ....      ...     .  

13 

Flint   

do 

33  298fr 

7 

Dent 

White 

29  998$ 

Do 

18 

do 

Yellow 

42  7586 

Mendocino    

27 

....do  

White 

33  253fr 

Napa 

28 

do 

Yellow 

21  6030 

Placer          .                                  .... 

30 

...  do    

do 

36  8930- 

San  Benito      

3 

do  

Yellow  and  white 

31.  347S 

g 

do 

White 

41  0386» 

San  Diego                                 

15 

...  do  

.  do 

49  1130 

9 

Flint 

do 

24  520&- 

Santa  Cruz 

5 

Dent 

Yellow 

39  0850 

Shasta          .       ...           

11 

....do  

....do 

28  9954 

12 

do 

White 

41  5910 

16 

..  do   

do 

31  0046- 

Yuba          

34 

....do  

Yellow    ...  . 

25.  4550- 

The  weight  of  nearly  eleven  hundred  specimens  have  been  taken  and 
the  results  divided  as  Dent,  Flint,  and  Flint-Dent. 

Averages  from  the  results  have  been  calculated  for  the  whole  country,, 
different  sections,  and  each  State. 

CORN,  AVERAGE  WEIGHT  OF   100  KERNELS. 

Dent. 


Locality. 

No.  of 
samples. 

Average. 

Highest.    Lowest. 

United  states 

1,009 
34 
427 
177 
HO 
202 
10 
18 
2 
12 
5 
15 
54 
27 
54 
60 
58 
17 
72 
8 
36 

Grams. 
36.  7475 
30.6963 
40.  8233 
33.  5430 
29.  1013 
39.  8208 
32.  3279 
34.  7727 
31.  0393 
34.  9457 
44.2956 
42.  7112 
43.  2024 
39.2584 
42.  4498 
45.  2508 
42.  6440 
37.  3088 
39.  6891 
33.  6086 
37.  9630 

Grams. 
64.  1020 
58.  1560 
64.  1020 
51.  2106 
47,  2490 
57.6890 
39.  1460 
49.  1130 
33.  3200 
41.  3560 
56.  6640 
58.  1560 
59.  7100 
50.  8610 
60.  9090 
64.  1020 
60.  6360 
54.  6680 
63.  1250 
44.  1160 
56.  6144 

Grams. 
13.  8585 
27.  4900 
15.  5040 
13.  8586 
16.  0737 
22.  2990 
16.  8545 
21.  6030- 
28.  7586 
27.  4900 
35.  7330 
34.  0010 
24.  1600 
26.  7720 
28.  0280 
29.  6330 
30.  1470 
27.  1930 
25.  1970 
26.  7860 
21.  1625 

Middle  States                                                

"Vorthern  Central  States 

Northwestern  States                   .     

Pacific  States        

New  York                                                               

Virginia  
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CORN,  AVERAGE    WEIGHT   OF    100    KERNELS— CONTINUED. 

Dent — Continued. 


Locality. 

No.  of 
samples. 

Average. 

Highest. 

Lowest. 

29 

Grams. 
36  0731 

Grams. 
55  2350 

Grams. 
22  7770 

12 

31  9912 

39  7050 

15  5040 

10 

31  4784 

42  6000 

20  9080 

Wisconsin 

1 

22  3190 

Ohio 

52 

32  44*>8 

43  8076 

21  1618 

Indiana            -  

55 

34  2614 

51  2106 

13  8586 

Illinois 

59 

34  3831 

46  8000 

22  6770 

27 

24  0159 

39  8516 

16  0737 

Dakota                ,.  

24 

2a  1268 

37.  2568 

18  5560 

47 

31  7087 

45  3770 

22  9360 

Nebraska                           

42 

33.  533--» 

47  2490 

22  1462 

Missouri 

58 

40  9470 

57  6890 

26  T>10 

35 

41  3725 

55  5810 

33  2310 

Kansas                  

44 

39  8887 

55  1700 

24  2170 

4 

41  6155 

48  2520 

39  8680 

Texas                     .                   .            .              

61 

37.  6929 

57  2310 

22  2990 

28  3336 

39  1460 

16  8545 

Utah 

3 

99  9303 

37  5040 

17  8290 

New  Mexico          .         ..                *.  

1 

35  1530 

1 

28  0380 

4 

35  4732 

43  3380 

30  1540 

California       

13 

34  9905 

49  1130 

21  6030 

Flint. 

United  States                                  •     •          

81 

32  6254 

54  4970 

17  6820 

New  England  States  

15 

32.  0839 

51.  7450 

17  7670 

Middle  States 

29 

32  9688 

54  4970 

18  6986 

Southern  States                     

5 

33  5484 

41  6220 

25  4800 

Northern  Central  States 

6 

30  9l>93 

35  6920 

26  S'^00 

Northwestern  States 

10 

30  1772 

41  2822 

17  6820 

South  western  States    

2 

28.  8645 

29  3970 

28  3320 

7 

35  0963 

46  9960 

25  7850 

Pacific  States                                        .          .                   

8 

33  6780 

44  4785 

24  5009 

Maine            

6 

30.  4801 

41  7080 

21  3015 

1 

17  7670 

2 

28  4090 

30  1690 

26  6350 

Massachusetts    .....         ..  

5 

39.  2321 

51  7450 

28  7824 

1 

37  6470 

New  York                          .          .                   

22 

30  2896 

43  iilO 

18  6986 

3 

38  4430 

43  7330 

35  6170 

2 

41  9360 

46  2980 

37  5740 

Maryland  

2 

45  2660 

54  4970 

36  0350 

1 

39  7160 

South  Carolina           .                    .          .          .          .... 

1 

31  5070 

Georgia     

2 

33.  5510 

41.  6220 

25  4800 

1 

29  4170 

Michigan          .                .            

6 

30  9293 

35  6920 

26  8200 

7 

30  2036 

41  2822 

17  6820 

Dakota 

2 

31  4166 

32  1986 

30  6346 

Montana  

1 

26  5140 

Kansas 

1 

28  3390 

Texas  .  ,  

1 

29.  3970 

1 

41  1520 

"Utah 

4 

34  1817 

46  9960 

25  7850 

New  Mexico     ..           .     .........              ...... 

2 

33.  8975 

35  0450 

39  7500 

2 

44  1457 

44  4785 

43  8130 

Oregon 

2 

30  3595 

35  7600 

24  9590 

Nevada  

1 

27.  1390 

California 

3 

31  0915 

33  2986 

94  5209 

Dent  and  flint. 

United  States 

7 

34  8330 

41  2140 

28  0200 

Southern  States  .  . 

5 

33.  8363 

40.  4520 

28.  0200 

United  States 

7  |    34  8330 

41  2140 

28  0200 

Southern  States    .          .          

5       33  8363 

40  4520 

98  0200 

Southwestern  States 

1  '     41  9140 

Mountain  region 

1       33  4360 

Virginia                    » 

2       34  2360 

40  4520 

28  0200 

North  Carolina 

1       33  2440 

Florida  

1  |     31.  1340 

Alabama 

1  '     36  3313 

Texas    

1  I     41  2140 

New  Mexico 

1       33  4360 
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As  regards  variety,  the  Dent,  as  would  be  expected,  averages  heavier 
per  hundred  kernels  than  the  Flint,  and  with  it  also  lie  the  extremes  of 
weight,  sixty-four  grams  per  hundred  and  thirteen.  In  southern  lati- 
tudes the  Dent  kernels  are  much  heavier  than  in  the  northern,  between 
the  Middle  States  and  the  Southern  there  being  a  difference  ot  ten 
grams  per  hundred.  In  New  England  Dent  corn  is  hardly  ever  raised, 
but  the  Flint  which  is  raised  nearly  equals  in  weight  the  Dent  of  Penn- 
sylvania. Conversely,  Flint  is  only  raised  in  the  North  and  Northwest, 
and  there  excels  in  weight. 

The  heaviest  corn  comes  from  Virginia,  North  Carolina,  Kentucky* 
and  Tennessee,  and  from  the  last-named  State  the  heaviest  single  speci- 
men. The  weight  per  hundred  kernels  in  the  larger  corn-producing 
States  averages  about  thirty-two  grams  (or  an  ounce),  Missouri  being 
somewhat  higher — forty  grams. 

Further  study  of  the  table  will  readily  show  those  interested  other 
peculiarities  which  it  is  unnecessary  to  comment  upon  at  length. 

CONCLUSION. 

In  ending  this  report  it  is  merely  necessary  to  call  attention  to  sources 
of  error  in  work  of  the  kind  just  described.  The  chief  one  is  from  analyses 
of  samples  which  misrepresent  the  locality  or  substance  for  which  they 
^re  taken.  It  is  difficult  always  to  avoid  such  errors,  but  it  is  hoped  that 
no  mistakes  of  this  sort  have  crept  into  the  present  bulletin.  The 
methods  of  analyses  were  such  as  have  been  described  in  previous  re- 
ports, and  all  results  in  doubtful  instances  have  been  confirmed  by 
duplicate. 

My  assistants  have  been  Mr.  Edgar  Richards,  Mr.  A.  E.  Knorr,  Mr. 
Miles  Fuller,  and  Dr.  William  Frear,  and  to  them  is  due  the  credit  for  a 
large  portion  of  the  analytical  work.  The  baking  experiments  have 
been  carefully  carried  on  by  Mr.  John  Dugan,  while  my  personal  super- 
vision has  extended  in  all  directions. 

In  another  bulletin  the  results  of  further  investigation  of  the  cereals 
will  be  reported  upon. 


APPENDIX. 


ON  THE  COMPOSITION  OF  THE  ASH  OF  THE  WHEAT  GRAIN  AND  WHEAT 
STRAW  GROWN  AT  ROTHAMSTED  IN  DIFFERENT  SEASONS  AND  BY 
DIFFERENT  MANURES  BY  SIR  J.  B.  LAWES  AND  J.  H.  GILBERT. 

Under  this  title  Lawes  and  Gilbert  have  recently  published  the  re- 
sults of  a  study  of  the  constituents  of  wheat  which  are  derived  from 
the  soil  and  of  the  conditions  modifying  their  assimilation.  It  has 
seemed  desirable  to  present  their  conclusions  here  as  an  appendix  to 
the  preceding  report,  and  to  remark  upon  their  relations  to  the  Amer- 
ican plant.  The  following  is  therefore  given  in  their  own  words  :* 

SUMMARY   AND   CONCLUSIONS. 

The  investigation  comprises  the  analyses  of  92  wheat-grain  and  92 
wheat-straw  ashes,  and,  including  69  duplicates,  the  number  of  com- 
plete ash  analyses  involved  is  253.  Every  ash  is  of  produce  of  known 
history  of  growth  as  to  soil,  season,  and  manuring,  all  the  specimens 
having  been  grown  in  the  experimental  field  at  Kothamsted,  which  has 
now  yielded  wheat  for  forty  years  in  succession,  1844  to  1883,  inclusive. 
The  results  are  arranged  in  three  series. 

FIRST    SERIES   OF   ANALYSES. 

1.  This  series  includes  results  obtained  under  three  very  character- 
istically different  conditions  as  to  manuring  in  each  case  for  sixteen 
consecutive  seasons.     The  manuring  conditions  were  :  Plot  2,  farm-yard 
manure  every  year ;  that  is,  with  an  excessive  supply  both  of  nitrogen 
and  of  mineral  or  ash  constituents.     Plot  3,  without  manure  every 
year;  that  is,  with  exhaustion  of  both  nitrogen  and  ash  constituents. 
Plot  10«,  with  ammonium  salts  alone  every  year;  that  is,  with  an  ex- 
cess of  supplied  nitrogen,  but  with  great  relative  deficiency  of  ash  con- 
stituents.   The  results  thus  illustrate  the  influence  of  fluctuations  of 
season  from  year  to  year,  under  known  but  very  different  conditions  as 
to  manuring. 

2.  There  was  a  much  greater  range  of  variation  in  the  percentages  of 
potash  and  phosphoric  acid  in  the  ashes  both  of  grain  and  straw,  due 
to  variations  of  season  than  to  variation  of  manure.     The  range  of 
variation  due  to  season  was  much  the  greater  in  the  straw  ashes,  which 
is  explained  by  the  fact  that  favorable  or  unfavorable  seed  forming  and 
ripening  may  supervene  on  conditions  of  high  or  of  low  luxuriancer 
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that  is,  of  great  or  of  limited  activity  of  accumulation  of  constituents  by 
the  plants;  hence  the  withdrawal  of  constituents  for  seed-formation  will 
leave  very  various  amounts  of  migratory  matters  in  the  straw. 

3.  Taking  high  weight  per  bushel  of  the  grain  as  a  fairly  good  indi- 
cation of  high  quality,  and  vice  versa,  there  was  with  each  condition 
of  manuring  a  general  and  marked  but  not  uniform  tendency  to  low 
proportions  of  nitrogen,  of  total  mineral  constituents  (ash),  and  of  indi- 
vidual ash  constituents,  in  the  dry  substance  of  the  grain  of  the  seasons 
of  higher  quality  ;  that  is,  the  higher  quality  of  the  grain  is  associated 
with  the  greater  accumulation  of  the  non-nitrogenous  matters  (carbo- 
hydrates) in  proportion  to  the  nitrogen  and  to  the  mineral  constituents 
which  have  been  stored  up. 

4.  Per  1,000  dry  substance  of  the  grain  there  is  with  each  condition  as 
to  manuring  much  greater  uniformity  in  the  amount,  and  a  rather  lower 
average  amount  of  potash  in  the  eight  better  than  in  the  eight  worse 
seasons.    Yet  it  is  in  a  very  unfavorable  season  that  there  was  actually 
the  lowest,  and  in  the  worst  season  of  the  sixteen  that  there  was  actually 
the  highest  proportion  of  potash  in  the  dry  substance  of  the  grain ;  that 
is,  the  very  different  results  are  obtained  under  defective  but  very  dif- 
ferent conditions  of  development  and  maturation. 

5.  Per  1,000  dry  substance  of  the  grain  there  is  under  each  of  the  three 
conditions  as  to  manuring  a  lower  average  amount  of  phosphoric  acid 
over  the  eight  better  seasons,  and  it  is  lower  in  individual  seasons  of 
high  quality,  still  there  is  a  wider  range  than  among  the  eight  infe- 
rior seasons  and  wider  than  in  the  case  of  the  potash.     In  the  case  of 
the  farm  yard  manure-plot  the  lower  proportion  of  phosphoric  acid  in 
the  better  seasons  cannot  be  due  to  exhaustion,  but  to  enhanced  pro- 
duction of  organic  substance.     The  average  proportion  of  phosphoric 
acid  to  organic  substance  is,  however,  lower  without  manure  than  with 
farm-yard  manure,  and  lower  still  with  ammonium  salts  alone,  in  which 
case  there  is  very  abnormal  mineral  exhaustion. 

G.  The  details  illustrate  in  a  striking  manner  the  greater  influence  of 
season  than  of  manuring  on  the  proportion  of  the  ash  constituents  to 
the  organic  substance  of  the  grain.  With  normal  maturation  it  is, 
under  otherwise  comparable  conditions,  nearly  uniform  with  different 
conditions  as  to  manuring;  and  deviations  from  normal  mineral  com- 
position are  associated  with  deviations  from  normal  development  of  the 
organic  substance. 

7.  The  percentage  of  silica  in  the  dry  substance  of  the  straw  is  lower 
in  the  seasons  of  more  favorable  maturation.     In  fact,  stiffness  of  straw 
depends  on  favorable  development  of  the  woody  substance,  by  the  in- 
crease of  which  the  proportion  of  the  accumulated  silica  to  the  organic 
substance  is  reduced. 

8.  Excluding  the  ferric  oxide  and  the  silica,   and  calculating  the 
whole  of  the  phosphoric  acid,  as  tribasic,  the  grain  ashes  show  more 
than  one  and  a  half  times  as  much  acid  as  base;  and  even  calculating 
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the  whole  of  the  phosphoric  acid,  whether  combined  with  alkalis  or 
earths  as  bi basic,  there  is  still  an  excess  of  acid.  The  straw  ashes,  cal- 
culated in  the  same  way,  show  a  considerable  excess  of  base,  even 
reckoning  the  whole  of  the  phosphoric  acid  as  tribasic ;  but  they  con- 
tain more  than  60  per  cent,  of  silica.  The  question  arises  whether  car- 
bonic acid  (if  any)  and  some  sulphuric  acid  and  chlorine  have  not  been 
expelled  in  the  incineration  in  the  case  of  the  grain-ashes  in  the  pres- 
ence of  acid-phosphates,  and  in  that  of  the  straw  ashes  in  the  presence 
of  an  excess  of  silica. 

9.  Investigations  at  Eothamsted  and  elsewhere  have  established  that 
there  is  a  general  increase  in  the  percentage  of  nitrogen  proceeding 
from  the  finer  to  the  coarser  flours  obtained  from  the  same  wheat-grain, 

<and  that  there  is  marked  increase  in  the  more  branny  portions,  the 
greatest  concentration  being  immediately  below  the  pericarp.  The 
percentage  of  potash,  lime,  magnesia,  and  phosphoric  acid  also  in- 
creases from  the  finer  to  the  coarser  flours,  and  it  is  the  highest  in  the 
branny  products.  The  percentage  of  potash  is  about  ten  times,  of  lime 
four  or  five  times,  of  magnesia  fifteen  to  twenty  times,  and  of  phos- 
phoric acid  more  than  ten  times  as  high  in  the  dry  substance  of  the 
bran  as  in  that  of  the  finer  flour.  It  is  also  established  that,  in  com- 
parable cases,  the  better  matured  grains  contain  the  lower  percentages 
of  nitrogen  and  total  mineral  matter,  and  a  higher  percentage  of  stare  ij 
.and  the  ash  analyses  now  under  consideration  consistently  show  a  lower 
proportion  of  the  chief  individual  mineral  constituents  in  the  grains  of 
better  quality. 

10.  The  average  annual  amounts  of  total  mineral  cons  tituents  in  the 
crops  per  acre  (grain  and  straw)  over  the  sixteen  years  were — with 
farm-yard  manure  237.4  pounds,  without  manure  106.1  pounds,  and  with 
ammonium-salts  alone  142  pounds ;  that  is,  with  ammonium-salts  one 
and  a  third  times,  and  with  farm-yard  manure  more  than  twice  as  much 
as  without  manure.     With  ammonium-salts  the  greatest  proportional 
increase  was  in  lime,  potash,  magnesia,  soda,  sulphuric  acid,  and  chlorine, 
and  the  least  in  phosphoric  acid.     With  farm-yard  manure,  by  far  the 
greatest  increase  was  in  potash,  of  which  there  is  more  than  two  and 
a  half  times  as  much  as  without  manure;  and  there  is  about  twice  as 
much  magnesia,  and  more  than  twice  as  much  lime,  phosphoric  acid, 
sulphuric  acid,  soda,  and  silica,  and  nearly  four  times  as  much  chlorine. 

11.  Comparing  the  amounts  of  the  individual  ash  constituents  in  the 
wops  per  acre  over  the  first  eight  years  with  those  over  the  second  eight? 
they  are,  without  manure,  in  the  grain  nearly  identical,  but  in  the  straw 
there  is  more  or  less  deficiency  of  every  constituent,  excepting  lime,  over 
the  second  period.     Deficiency  in  the  straw  and  total  produce,  generally 
but  not  uniformly,  indicates  deficient  source.     With  farm -yard  manure 
there  was  more  of  every  ash-constituent  (excepting  sulphuric  acid)  in 
the  grain,  straw,  and  total  produce,  over  the  second  period;  the  most 
marked  increase  being,  in  the  grain  in  potash  and  phosphoric  acid,  and 
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in  the  straw  in  potash  and  silica.  With  ammonium-salts  alone  there 
was,  over  the  second  period,  in  the  grain  slight  deficiency  of  potash  and 
magnesia,  and  greater  in  phosphoric  acid,  but  there  was  slight  increase- 
in  lime  and  sulphuric  acid.  In  the  straw  there  was  more  marked  de- 
ficiency in  every  constituent,  excepting  sulphuric  acid,  and  the  defi" 
ciency  is  the  most  marked  in  potash,  phosphoric  acid,  chlorine  and  silica,, 
though  chlorine  is  largely  supplied  in  the  ammonium  salts. 

12.  Upon  the  whole,  the  comparison  of  the  yield  of  ash  constituents- 
per  acre  over  the  first  and  second  eight  years  shows,  without  manure 
a  small  relative  exhaustion  of  both  potash  and  phosphoric  acid,  and  with 
ammonium-salts  a  greater  relative  exhaustion  of  both. 

13.  Per  1,000  dry  substance  of  grain  there  were  taken  the  average  of  the 
sixteen  years,  almost  identical  amounts  of  each  of  the  ash-constituents 
without  manure,  and  with  farm-yard  manure;  but  with  ammonium-salts 
alone  there  was  marked  deficiency,  especially  of  phosphoric  acid,  and  ia 
a  less  degree  of  potash.     Per  1,000  dry  substances  of  straw,  there  was,, 
without  manure  considerably  less  potash  than  with  farm-yard  manure,, 
but  otherwise  not  much  difference.    With   ammonium-salts  alone  there 
was  still  greater  deficiency  of  potash,  but  more  lime,  less  phosphoric 
acid,  but  more  sulphuric  acid,  and  considerably  less  silica,  than  either 
without  manure  or  with  farm-yard  manure. 

14.  Comparing  the  amounts  of  ash  constituents  per  1,000  dry  substance 
of  the  grain,  over  the  first  and  second  eight  years,  with  farm-yard  manure 
they  are  almost  identical  over  the  two  periods,  and  without  manure  very 
nearly  so,  but  there  is  slightly  less  potash,  and  more  magnesia  and 
phosphoric  acid,  over  the  second  period — conditions  indicating  less  per- 
fect maturation,  that  is,  less  flour  in  proportion  to  bran.     With  ammo- 
nium-salts alone  the  dry  substance  of  the  grain  shows  a  markeil  defi- 
ciency of  potash  and  magnesia,  and  especially  of  phosphoric  acid  com- 
pared with  that  of  the  other  plots;  it  nevertheless  shows  very  little 
difference  comparing  the  second  eight  years  with  the  first,  though  there 
is  a  slight  decrease  of  phosphoric  acid  and  increase  of  sulphuric  acid 
and  silica  over  the  second  period. 

15.  Per  1,000  dry  substance  of  the  straw,  the  amount  of  the  various 
ash-constituents  varies  more  over  the  two  periods  than  in  the  case  of 
the  grain,  but  still  comparatively  little.     Without  manure  there  is  over 
the  second  period  a  deficiency  of  potash  and  magnesia,  partially  com- 
pensated by  lime,  also  a  deficiency  of  phosphoric  acid.     With  ammonium- 
salts,  the  most  marked  deficiency  over  the  second  period  is  of  potash  ^ 
there  is  also  less  chlorine,  but  more  sulphuric  acid. 

16.  In  conclusion  in  regard  to  this  first  series  of  ash  analyses,  although 
the  results  show  a  much  wider  range  of  variation  in  the  mineral  com- 
position of  the  grain  due  to  season  than  to  manuring,  there  are  still  dis- 
tinct differences  due  to  the  very  different  conditions  as  to  manuring^ 
but  with  each  of  the  three  conditions  there  is  comparatively  little  differ- 
ence over  the  first  and  the  second  eight  years.     With  ammonium -salts. 
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alone,  where  there  is  very  abnormal  mineral  exhaustion,  the  dry  sub- 
stance of  the  grain  shows  relative  deficiency  of  both  potash  and  phos- 
phoric acid,  but  especially  the  latter.  Upon  the  whole  the  results  point 
to  great  uniformity  in  the  mineral  composition  of  the  grain  under  the 
different  conditions  of  manuring,  provided  only  that  it  is  perfectly  and 
normally  ripened-  High  or  low  percentage  of  nitrogen  is  also  more  de- 
pendent on  the  conditions  of  maturation  than  on  full  or  limited  supply 
of  it  by  the  soil. 

SECOND   SERIES   OF   ANALYSES. 

1.  This  series  relates  to  the  produce  obtained  under  nine  different 
conditions  as  to  manuring,  each  in  two  unfavorable,  and  in  two  favor- 
able  seasons  for  the  crop.     They  thus  illustrate  the  influence  of  charac- 
teristic seasons  under  a  great  variety  of  manuring  conditions. 

2.  The  manuring  conditions  were  :  Farm-yard  manure ;  without  ma- 
nure; superphosphate,  and   sodium,  potassium,  and   magnesium   sul- 
phates ;  ammonium-salts  alone ;  ammonium-salts  and  superphosphate  ; 
ammonium-salts,  superphosphate,  and   sodium  sulphate;  ammonium- 
salts,  superphosphate,  and  potassium  sulphate;  ammonium-salts, super- 
phosphate, and  magnesium  sulphate ;  ammonium-salts,  superphosphate,, 
and  sodium,  potassium,  and  magnesium  sulphates. 

3.  The  four  seasons  were :  1852  and  1856,  which  were  unfavorable^ 
and  1858  and  1863,  which  were  favorable  for  the  crop;  1852  (the  ninth 
from  the  commencement  of  the  experiments)  was  bad  both  as  to  quan- 
tity and  quality  of  produce  ;  1856  gave  fairly  average  quantity  both  of 
grain  and  straw,  but  the  crop  was  unevenly  ripened,  and  the  quality  of 
the  grain  was  low ;  1858  yielded  only  a  moderate  amount  of  total  pro- 
duce, but  more  than  average  proportion  and  amount  of  grain,  which 
was  of  over  average  quality  ;  1863  (the  twentieth  year  of  the  experi- 
ments) was  the  best  both  as  to  quantity  and  quality  of  produce  through- 
out the  forty  years,  1844-1883,  inclusive, 

4.  Taking  the  mean  results  of  the  nine  plots  in  each  of  the  four  sea- 
sons, there  was  from  the  first  to  the  fourth  season  an  increase  in  the 
weight  per  bushel  of  the  grain,  and  in  the  proportion  of  grain  to  straw,, 
and  a  decrease  in  the  percentages  of  nitrogen  and  total  mineral  matter 
in  the  dry  substance  of  the  grain.     Coincidently  with  these  characters,, 
there  was,  from  the  first  to  the  fourth  season,  great  increase  in  the  per- 
centage of  potash,  and  considerable  decrease  in  that  of  magnesia,  and 
there  was  great  decrease  in  the  percentage  of  phosphoric  acid,  and  an. 
increase  in  that  of  sulphuric  acid,  in  the  grain-ash. 

5.  Calculated  per  1,000  dry  substance  of  the  grain,  there  was  more 
potash  and  less  magnesia,  and  especially  much  less  phosphoric  acid,  and 
some  more  sulphuric  acid  in  the  produce  of  the  two  later  and  better 
seasons.    These  are  indications  of  higher  proportion  of  flour  to  bran,, 
that  is,  of  more  starch.    The  variation  in  the  mineral  composition  is, 
thus  associated  with  variation  in  the  organic  composition  of  the  graiiu 
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Per  1,000  dry  substance  of  the  straw,  there  was  also  more  potash,  less 
phosphoric  acid,  and  more  sulphuric  acid  in  the  better  seasons. 

6.  Calculated  per  acre,  there  was  about  twice  as  much  grain,  nearly 
one  and  a  half  times  as  much  straw,  and  more  than  one  and  a  half  times 
as  much  total  produce  in  the  best  as  in  the  worst  of  the  four  seasons. 
Of  total  nitrogen  in  the  crop  per  acre,  there  was  an  average  of  only  38 
pounds  in  1852,  and  of  50.1  pounds  in  1863;    while  of  the  less  total 
quantity  in  1852  a  considerably  larger  actual  amount  remained  in  the 
straw.     In  1852,  61.6  per  cent. ;  in  1856,  72.9  per  cent. ;  in  1858,  73.8  per 
•cent.,  and  in  1863,  77.4  per  cent,  of  the  total  nitrogen  of  the  crops  was 
stored  up  in  the  grain.     In  1863,  with  the  largest  actual  amount  of  ni- 
trogen in  the  grain  per  acre,  there  was  the  lowest  percentage  of  it  in  the 
grain  ;  that  is,  under  the  influence  of  the  very  favorable  growing  and 
rnaturiirg  conditions,  there  was  a  greater  accumulation  of  non-nitroge- 
nous constituents  in  proportion  to  the  amount  of  nitrogen  stored  up. 

7.  Calculated  per  acre,  there  was  in  1863  one  and  a  third  times  as  much 
total  mineral  matter  in  the  crop  as  in  either  of  the  other  years.     Com- 
paring the  best  and  the  worst  seasons  (1863  and  1852),  there  was  one 
and  a  half  times  as  much  lime,  magnesia,  and  phosphoric  acid,  and  about 
twice  as  much  potash  and  sulphuric  acid  in  the  total  produce  per  acre 
in  the  season  of  most  favorable  growth  and  maturation.  Yet,  per  1,000 
dry  substance  of  the  grain,  the  amounts  of  lime,  magnesia,  and  phosphoric 
acid  were  lower,  and  the  amount  of  potash  was  not  much  higher  in  the 
better  seasons. 

8.  Taking  the  average  results  over  the  four  years,  for  each  of  the  nine 
different  conditions  as  to  manuring  separately,  there  is,  with  one  or  two 
-exceptions,  comparatively  little  variation  in  weight  per  bushel  with  the 
equal  season,  but  very  varying  manuring  conditions;  and  the  differ- 
ences, such  as  they  are,  are  consistent.     The  percentage  of  nitrogen  is 
also  in  the  main  fairly  uniform  with  the  different  manures;  but  it  is  low 
with  mineral  manure  alone  and  great  nitrogen  exhaustion,  and  high 
with  ammonium-salts  alone  and  relatively  excessive  nitrogen  supply. 

'The  percentages  of  total  mineral  matter  are  also  fairly  uniform,  but 
somewhat  higher  with  farm-yard  man  tire,  without  manure,  and  with  min- 
eral manure  alone,  and  low  with  ammonium-salts  alone. 

9.  Per  1,000  dry  substance  of  the  grain  there  is  also  general  uniformity 
in  the  amount  of  the  chief  individual  ash  constituents  under  the  very 
-different  manuring  conditions.     The  exceptions  to  uniformity  in  the 
amounts  of  potash  are,  that  it  is  somewhat  high  without  manure  and  with 
purely  mineral  manure,  and  somewhat  low  with  ammonium-salts  alone, 
and  with  ammonium-salts  and  superphosphate,  but  without  potash. 
The  exceptions  to  general  uniformity  in  the  amounts  of  phosphoric  acid 
are,  that  it  is  high  with  farm-yard  manure,  without  manure,  and  with 
purely  mineral  manure,  and  low  with  ammonium-salts  alone. 

10.  Per  1,000  dry  substance  of  the  straw  the  amounts  of  the  individual 
constituents  are  much  more  variable  on  the  different  plots.     The 
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variation  is  especially  marked  in  the  case  of  the  potash  and  phosphoric 
acid,  and  it  is  obviously  much  dependent  on  their  supply.  It  is  also 
very  marked  in  the  case  of  the  silica. 

11.  Calculated  per  acre,  there  is  very  great  variation  in  the  amounts  of 
produce,  and  of  its  various  constituents,  according  to  manure.     Without 
manure  and  with  purely  mineral  manure,  the  produce  was  very  small; 
it  was  much  more  with  ammonium-salts  alone,  and  much  more  still  with 
ammonium-salts  and  mineral  manure  together.     With  ammonium-salts 
and  the  most  complete  mineral  manure,  there  was  more  than  one  and  a 
half  times  as  much  produce  as  with  ammoninin-salts  alone,  and  nearly 
two  and  and  a  half  times  as  much  as  with  mineral  manure  alone.     There 
were  in  the  main  corresponding  differences  in  the  amounts  of  nitrogen, 
total  mineral  matter,  and  the  chief  individual  ash  constituent,  stored 
up  in  the  crops. 

12.  Of  potash,  the  ashes  show  three  times  as  much  in  the  total  pro- 
duce per  acre  with  farm-yard  manure  and  more  than  three  times  as  much 
in  that  with  ammonium-salts  and  mineral  manure  containing  potash,  as 
without  manure.     On  the  other  plots  (excepting  with  mineral  manure 
alone),  the  quantities  of  potash  in  the  crops  are  obviously  dependent  on 
the  supply.     Of  the  total  potash  of  the  crops,  there  is  generally  only  from 
one-fourth  to  one-third  accumulated  in  the  grain. 

13.  Of  phosphoric  acid  there  was  little  more  than  twice  as  much  per 
acre  in  the  highly  manured  as  in  the  unmanured  produce;  but  three- 
fourths  or  more  of  the  total  phosphoric  acid  of  the  crops  may  be  accu- 
mulated in  the  grain. 

14.  Of  the  total  lime  and  sulphuric  acid  of  the  crop  a  very  small  pro- 
portion ;  of  the  magnesia,  generally  more  than  half;    of  the  chlorine, 
scarcely  a  trace,  and  of  the  silica,  the  smallest  proportion  of  all,  is 
found  in  the  grain-ashes. 

15.  With  very  great  variation  in  the  amounts  of  nitrogen  and  ash 
constituents  in  the  total  crop  per  acre  on  the  different  plots,  there  is  re- 
markable uniformity  in  the  amounts  of  each  per  1,000  dry  substance  of 
grain;   but  wide  variation  in  the  amounts  per  1,000  dry  substance  of 
straw.     The  greatest  exceptions  to  uniformity  in  the  amount  of  potash 
per  1,000  dry  substance  of  the  grain  are  that  it  is  low  with  ammonium- 
salts  alone,  or  with  superphosphate  only  in  addition  (10«  and  lla),  and 
high  without  manure,  and  with  purely  mineral  manure,  (3  and  5a). 
The  most  marked  deviations  from  general  uniformity  in  the  amount  of 
phosphoric  acid  in  the  dry  substance  of  the  grain  are,  that  it  is  low 
with  ammonium  salts  alone  (10a),  and  high  with  farm-yard  manure, 
without  manure,  and  with  purely  mineral  manure  (2,  3,  and  5a). 

16.  With  every  condition  of  manuring  there  is,  in  the  grain  ashes,  a 
liigher  percentage  of  potash,  and  a  lower  of  phosphoric  acid,  and  some- 
what lower  of  magnesia  also,  in  the  two  favorable  seasons,  indicating 
higher  proportion  of  flour  to  bran.     There  is  lower  percentage  of  phos- 
phoric acid  in  the  better  seasons,  even  where  there  is  liberal  supply  of 
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it,  but  the  lowest  is  on  plot  10#,  where  it  is  the  most  exhausted.  The 
straic  ashes  also  show  a  higher  percentage  of  potash  in  the  two  better 
seasons. 

17.  With  decline  in  the  percentage  of  phosphoric  acid  in  the  ashes 
there  is  increase  in  sulphuric  acid,  and  in  the  straw  ashes  increase  of 
chlorine  in  a  greater  degree.    It  is  a  question  how  far  the  small  amounts 
of  sulphuric  acid  and  chlorine  in  the  grain  ashes  are  due  to  the  pres- 
ence of  so  much  acid  phosphate,  and  how  far  the  much  larger  amounts 
in  the  straw  ashes  are  due  to  their,  excess  of  base  to  acid  other  than 
silica,  although  of  this  there  is  so  much. 

18.  Calculated  per  1,000  dry  substance  of  the  grain,  there  is,  with  every 
condition  as  to  manuring,  a  higher  amount  of  potash  in  1858,  and  almost 
without  exception  in  1863,  than  in  the  two  unfavorable  seasons.     On 
the  other  hand,  the  proportion  of  phosphoric  acid  is  in  1858  almost 
without  exception,  and  in  1863  without  exception,  lower  than  in  the 
unfavorable  seasons. 

19.  The  second  series  of  analyses,  as  did  the  first,  consistently  show 
considerable  variation  in  the  mineral  composition  of  wheat  grain,  ac- 
cording to  season,  but  little  according  to  manuring  (excepting  in  cases 
of  abnormal  exhaustion),  provided  the  seed  be  properly  matured.     In 
fact,  variations  in  the  mineral  composition  are  associated  with  differ- 
ences in  the  organic  composition. 

THIRD   SERIES   OF  ANALYSES. 

1.  This  series  was  more  especially  arranged  to  trace  the  influence  of 
supply  or  exhaustion.    The  ashes  represent  the  produce  obtained  under 
ten  different  conditions  as  to  manuring,  each  over  ten  years,  1852-1861r 
and  ten  years,  1862-1871.     Nine  of  the  plots  are  substantially  dupli- 
cates of  those  to  which  series  two  relates  j  and  the  tenth,  106,  is  a  dupli- 
cate of  10a,  with  ammonium-salts  alone,  excepting  that  twice  prior  to 
the  period  now  under  consideration  it  received  mineral  manure,  includ- 
ing potash  and  phosphoric  acid,  when  10a  did  not. 

2.  The  average  results  per  acre,  of  the  ten  plots,  for  each  of  the  twa 
periods,  show  that  the  first  ten  years  were  on  the  average  the  more 
favorable  for  luxuriance,  that  is,  for  total  accumulation  by  the  plant r 
and  the  second  ten  the  more  favorable  for  seed  formation  and  matura- 
tion.    Accordingly,  with  less  mineral  matter  in  the  total  produce  per 
acre  over  the  second  ten  years,  there  was  as  much  or  more  of  almost 
every  individual  ash  constituent  accumulated  in  the  grain. 

3.  With  each  condition  of  manuring  where  the  nitrogen  supply  was 
not  deficient,  there  was  more  grain,  and  of  better  quality,  over  the  sec- 
ond ten  years.     Comparing  plot  with  plot,  there  was  over  both  periods, 
with  equal  nitrogen  supply,  considerable  increase  by  the  addition  of 
superphosphate  and  potash.     Comparing  the  second  period  with  the 
first,  the  influence  of  supply  or  exhaustion,  especially  of  potash,  is  very 
marked  (100,  106,  116,  126,  146,  136,  and  76). 
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4.  With  equal  supply  of  nitrogen  very  variable  amounts  of  it  are 
found  in  the  total  produce  per  acre  of  the  different  plots  according  to 
the  associated  mineral  supply. 

5.  Of  individual  ash  constituents  there  was  more  in  the  total  produce 
j>er  acre  with  some  of  the  artificial  manures  than  with  farm-yard  manure. 
Comparing  the  plots  with  equal  ammonium-salts,  but  different  potash 
supply,  the  amounts  of  potash  in  the  total  produce  are  in  the  order  of 
the  supply. 

6.  Comparing  plots  126,  136,  146,  and  76,  all  with  the  same  nitrogen 
supply,  but  the  first  and  third  with  a  decreasing  residue  of  potash  from 
previous  applications,  and  the  second  and  fourth  with  an  annual  supply 
of  it,  the  amounts  of  potash  in  the  total  produce  per  acre  per  annum  over 
the  first  ten  years  are,  45.4,  53.2,  49.8,  and  56.0,  but  the  amounts  in  the 
grain  are  11.4,  11.3,  11.3,  and  11.9 ;  over  the  second  period,  with  the 
further  exhaustion  on  tbe  first  and  third  plots  (126  and  146),  the  amounts 
of  potash  in  the  total  produce  are  37.8,  55.2,  39.1,  and  53.0,  but  the 
amounts  accumulated  in  the  grain  are  11.4,  12.2,  11.6,  and  12.3.     Thus 
the  amounts  in  the  total  produce  are  directly  influenced  by  the  supply 
or  exhaustion,  especially  over  the  second  period ;  but  over  each  period 
the  amounts  in  the  grain  are  neary  identical  on  the  four  plols,  showing 
only  slight  relative  deficiency  over  the  second  period  on  plots  126  and 
146,  with  their  reducing  residue  of  potash  supply. 

7.  The  amount  of  phosphoric  acid  in  the  total  produce  per  acre  varies 
much  with  equal  supply  of  it  and  of  nitrogen,  and  is  obviously  much 
dependent  on  the  available  supply  of  potash.    The  amounts  of  mineral 
•constituents  accumulated  in  the  total  plant  (as  indicated  by  the  amounts 
in  the  total  crop)  are  very  directly  influenced  by  the  supply  or  exhaus- 
tion ;  but,  other  things  being  equal,  the  final  distribution  in  the  grain  is 
influenced  much  more  by  the  seed-forming  characters  of  the  season  than 
by  the  amounts  of  the  constituents  in  the  total  plant,  provided  there  be 
xiot  a  deficiency. 

8.  Percentage  composition  of  the  ashes. — As  in  the  case  of  the  mean  re- 
sults from  the  ten  plots,  so  in  that  of  each  plot  (excepting  plot  3,  with- 
out manure),  there  is  a  higher  percentage  of  potash  in  the  grain  ashes 
of  the  second  period  with  its  better  seed-forming  and  maturing  tenden- 
cies.    The  percentage  of  potash  in  the  grain  ashes  only  varies  from  31.7 
to  34.0  over  the  first,  and  from  32.1  to  34.1  over  the  second  period;  but 
in  the  straw  ashes  it  varies  from  14.8  to  24.1  over  the  first,  and  from 
14.1  to  25.0  over  the  second  period.     The  variations  in  the  straw  ashes 
-are  consistent  with  the  variations  in  the  supply. 

9.  Comparing  plots  126,  136,  146,  and  76,  the  percentages  of  potash 
in  the  grain  ashes  are  over  the  first  period  32.8,  32.9,  32.6,  and  32.9,  and 
over  the  second  period  33.3,  33.5,  33,1,  and  33.4;  but  in  the  straw  ashes 
they  are  over  the  first  period  20.1,  24.1,  22.0,  and  23.7,  and  over  the 
second  period,  with  the  increasing  exhaustion  on  the  first  and  third 
plots,  126  and  146,  17.2,  25.0,  18.5,  24.6. 
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10.  With  higher  percentages  of  potash  in  the  grain  ashes  over  the 
second  period,  there  are  also  higher  percentages  of  lime,  and  there  is  a 
tendency  to  higher  percentages  of  magnesia ;  but  there  is  in  every  case, 
excepting  without  manure,  a  lower  percentage  of  phosphoric  acid,  and 
with  this,  in  every  case  but  one,  a  higher  percentage  of  sulphuric  acid 
over  the  second  period. 

11.  Per  1,000  dry  substance  of  the  grain  there  is  generally  a  lower 
amount  of  each  ash  constituent  (excepting  lime  and  sulphuric  acid) 
over  the  later  and  better  seed-forming  and  maturing  period  ;  there  is- 
also  a  lower  amount  of  nitrogen,  and,  therefore,  a  higher  proportion  of 
non-nitrogenous  constituents.    Comparing  plot  with  plot,  the  amounts  of 
potash  per  1,000  dry  substance  of  the  grain  are  fairly  uniform,  but  even 
in  the  grain,  and  in  the  straw  in  a  much  more  marked  degree,  it  is  low- 
est where  it  is  the  most  exhausted.    Comparing  plots  126, 136, 146,  and 
76,  the  amounts  per  1,000  dry  substance  of  the  grain  are  over  the  first 
period  6.46,  6.43,  6.41,  and  6.53,  and  over  the  second  period  6.14,  6.22, 
6.16,  and  6.33;  but  in  the  straw  they  are  over  the  first  period  10.54r 
12.90,  11.65,  and  12.84,  and  over  the  second  period,  with  the  increasing 
exhaustion  on  the  first  and  third  plots,  9.14,  13.29,  9.55,  and  12.58. 

12.  The  amounts  of  phosphoric  acid  per  1,000  dry  substance  of  the 
grain  varied  more  according  to  supply  than  did  that  of  the  potash;  but 
it  was,  with  every  condition  of  manuring,  lower  over  the  second  and 
more  favorable  period.    Over  the  first  period  it  ranged  from  8.70  to  10.87r 
and  over  the  second  period  from  7.89  to  10.35.    On  Plots  126, 136, 146,  and 
76  it  was,  over  the  first  period,  10.05,  10.05,  10.15,  and  10.12,  and  over 
the  second  period  9.21,  9.31,  9.38,  and  9.49,  or  much  lower  over  The  sec- 
ond period,  but  within  each  period  almost  uniform  on  the  four  plots. 
Taking  the  whole  series  of  plots,  it  was  the  lowest  on  10a  and  106,  where 
it  was  most  exhausted;  but  it  was  also  low  on  116,  where  it  was  annually 
supplied,  though  without  potash,  and  with  defective  development  ac- 
cordingly. 

13.  The  results  of  the  third  series  of  analyses  agree  with  those  of  the 
first  and  second  in  showing,  upon  the  whole,  marked  uniformity  in  the 
mineral  composition  of  the  ripened  grain,  even  when  there  is  wide  vari- 
ation in  that  of  the  straw  dependent  on  supply  or  exhaustion.     They 
also  show  distinct  influence  of  season,  and  that  the  differences  in  the 
mineral  composition  of  the  grain  due  to  season  are  associated  with  dif- 
ferences in  the  organic  composition.    With  less  variation  in  the  condi- 
tions of  season,  and  of  influence  therefrom,  but  with  a  wider  range  of 
mineral  supply  or  exhaustion  than  in  the  other  series,  there  is  a  wider 
range  in  the  mineral  composition  of  the  grain,  according  to  supply  or 
exhaustion ;  it  is,  however,  comparatively  little  influenced  by  excess  of 
supply,  but  more  by  deficiency.    The  three  series  show  that,  under 
otherwise  comparable  conditions,  there  is,  in  the  better  matured  grain, 
that  is,  in  the  grain  of  higher  quality,  a  lower  percentage  of  total  min- 
eral matter  (ash) ;  in  the  ash,  a  higher  percentage  of  potash,  but  lower 
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of  phosphoric  acid ;  but  in  the  dry  substance  of  the  grain  generally  a 
lower  percentage  of  potash,  and  considerably  lower  of  phosphoric  acidr 
and  also  a  lower  percentage  of  nitrogen 

They  also  add  :  In  conclusion,  extensive  and  comprehensive  as  has* 
been  the  inquiry  within  its  own  limits,  it  must  be  borne  in  mind  that 
the  results  relate  to  the  produce  obtained  on  one  description  of  soiU 
and  in  one  locality  only.*  Still,  the  number  of  very  widely  different 
seasons  over  which  the  experiments  have  extended,  and  the  very  widely 
different  conditions  as  to  manuring  of  the  different  plots,  have  probabjy 
provided  a  much  greater  range  of  conditions  of  growth  than  would  have> 
been  secured  had  the  experiments  been  made  in  fewer  seasons,  on  vari- 
ous soils,  and  in  various  localities,  but  with  more  normal  conditions  as- 
to  manuring.  Indeed,  the  conditions  of  relative  excess,  or  exhaustion,, 
of  the  available  supply  of  individual  constituents  represented  in  the- 
experiments,  the  results  of  which  have  been  recorded,  are  probably 
much  more  distinctive  and  characteristic  than  could  be  obtained  under 
more  normal  conditions.  On  this  view  it  is  obvious  that,  while  the  re- 
sults are  of  a  very  marked  character,  and  are  therefore  very  instructive 
if  properly  interpreted,  it  must  not  be  without  careful  reservation  that 
their  application  to  the  circumstances  of  actual  agricultural  practice- 
should  be  inferred. 

THE  CONCL  US10N  OF  LA  WES  AND  GILBERT  AS  VIE  WED  IN  CONNECTION 
WITH  THE  RESULTS  OF  AMERICAN  WORK. 

Considering  the  conclusions  of  these  authors  by  paragraphs  as  they 
are  numbered,  it  is  found  in  the  first  series  of  analyses  and  third  para- 
graph that,  "  taking  high  weight  per  bushel  of  grain  as  a  fairly  good 
indication  of  high  quality,  and  vica  versa,  there  was,  with  each  condi- 
tion of  manuring  a  general  and  marked  but  not  uniform  tendency  to 
lower  proportions  of  nitrogen,  of  total  mineral  constituents  (ash),  and 
of  individual  ash  constituents,  in  the  dry  substance  of  the  grain  of  the 
seasons  of  higher  quality.  That  is,  the  higher  quality  of  the  grain  is. 
associated  with  the  greater  accumulation  of  the  non- nitrogenous  matters- 
(carbohydrates)  in  proportion  to  the  nitrogen,  and  to  the  mineral  con- 
stituents which  have  been  stored  up."  And  again,  in  the  body  of  the  re- 
port the  authors  remark :  "  In  a  very  comprehensive  investigation  of 
the  composition  of  American  wheats,  conducted  by  Mr.  Clifford  Rich- 
ardson under  the  auspices  of  the  Department  of  Agriculture,  at  Wash- 
ington, he  finds  a  generally  low  average  percentage  of  albuminoids  in 
American  as  compared  with  European  wheats  $  and  he  concludes  that 
this  is  an  indication  of  inferiority  of  quality  in  many  cases  due  to  deficient 

*  It  is  true  that  once  within  the  period  to  which  the  results  relate  there  was  a 
change  of  seed  from  one  description  to  another  not  very  widely  different ;  but  there 
is  no  evidence  leading  to  the  conclusion  that  this  irregularity  has  at  all  vitiated  the 
comparative  character  of  the  results,  or  the  legitimacy  of  the  conclusions  that  have 
been  drawn  from  them. 
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supply  of  nitrogen  by  the  soil.    It  is  more  probably  due  to  enhanced  for- 
mation of  starch  under  the  influence  of  high  ripening  temperature." 

Allowing  the  correctness  of  their  conclusions  in  their  application  to 
the  cases  which  they  have  had  under  consideration  and  to  many  local 
instances  in  the  United  States  where  to  similar  causes  havo  been  very 
evidently  due  high  or  low  percentages  of  nitrogen,  they  are  not,  how- 
ever, justified  in  attributing  the  poverty  of  American  wheat  in  nitrogen 
as  a  whole  to  an  enhanced  starch  formation,  and  for  the  following  rea- 
sons : 

An  enhanced  formation  of  starch,  there  being  no  poverty  of  nitrogen 
in  the  soil,  increases  the  weight  of  the  grain  and  diminishes  the  relative 
percentage  of  nitrogen.  Were  this  the  cause  of  the  relatively  low  per- 
centage of  nitrogen  in  our  American  wheats,  the  grain  from  the  East- 
ern States,  which  are  poorest  in  this  respect,  would  be  heavier  than 
those  from  the  Middle  West,  which  are  richer  in  albuminoids;  but  this 
is  not  the  case.  Again,  formation  of  starch  is  attributed  by  Messrs. 
Lawes  and  Gilbert  to  the  higher  ripening  temperature  in  America,  but 
we  have  found  that  there  is  scarcely  any  difference  in  composition  or 
weight  between  wheats  from  Canada  and  Alabama  and  if  anything 
those  from  Canada  contain  more  starch  than  those  from  the  South,  and 
the  spring  wheats  from  Manitoba  with  its  colder  climate  more  than  those 
from  Dakota  and  Minnesota  with  its  milder  temperature.  In  Oregon 
there  is  a  striking  example  of  the  formation  of  starch  and  increase  in 
the  size  of  the  grain  at  the  relative  expense  of  the  nitrogen  due  to  cli- 
mate but  not  to  high  ripening  temperature.  The  average  weight  per 
hundred  grains  of  wheat  from  this  State  has  been  found  to  be  5.044 
grams  and  the  relative  percentage  of  nitrogen  1.37,  equivalent  to  8.60 
of  albuminoids.  These  are  the  extremes  for  America  and  are  due,  as 
has  been  said,  to  the  enhanced  formation  of  starch.  This,  however,  is 
not  owing  to  high  ripening  temperature,  because  most  of  the  specimens 
were  grown  west  of  the  Cascade  Range,  which  has  an  extremely  moist 
climate  and  a  summer  temperature  not  exceeding  82°  F.  for  any  daily 
mean.  The  climate  in  another  way,  however,  is  of  course  the  cause,  by 
producing  luxuriant  growth,  as  illustrated  by  all  the  vegetation  of  the 
•country.  Numerous  other  analyses  are  illustrations  of  the  important 
^effect  of  surroundings  and  season  upon  the  storing  of  starch  and  con- 
sequent relative  changes  in  the  composition  of  the  grain.  The  crop  of 
Ohio  for  1883,  for  instance,  as  has  been  remarked  in  the  previous  pages 
of  this  report,  was  shriveled  in  appearance,  owing  to  wet  weather  about 
the  time  of  ripening.  The  result  was  that  the  grain  was  small  in  size 
and  of  light  weight,  as  it  could  not  store  up  its  usual  quantity  of  starch, 
and  the  relative  percentage  of  nitrogen  was  therefore  increased.  In 
Dakota  the  contrast  between  a  winter  and  a  spring  wheat  has  been 
shown  and  the  cause  determined  as  lack  of  starch,  and  consequently 
size,  in  the  latter  variety,  and  this  holds  true  as  a  characteristic  of  all 
the  spring  wheats  of  the  Northwest.  Thev  are  high  in  nitrogen,  small 
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iii  size,  and  contain  a  greater  proportion  of  bran  to  flour  than  winter 
wheats. 

Another  peculiarity,  dependent  in  a  like  manner  on  climate  qr  season, 
appeared  last  year  in  Colorado,  where  storms  at  the  time  when  the  grain 
is  usually  collecting  its  nitrogen  interfered  with  the  storage  of  that  ele- 
ment, while  a  revival  of  vitality  later  permitted  the  usual  amount  of 
starch  to  be  elaborated,  thus  decreasing  the  relative  proportion  of  albu- 
minoids. As  a  whole,  however,  the  poverty  of  American  wheat  in 
nitrogen,  decreasing  toward  the  less  exhausted  lands  of  the  West,  seem 
to  be  due  more  to  influences  of  soil  than  of  climate,  while  locally  the 
conclusions  in  paragraph  six  of  the  first  series  of  experiments,  that  the 
influence  of  season  is  greater  than  that  of  manure,  are  confirmed  by  the 
crops  of  1883  in  Ohio  and  Colorado. 

As  far  as  our  experiments  have  gone  in  the  direction  of  milling 
the  conclusions  of  paragraph  nine  are  confirmed  in  every  respect, 
especially  as  to  the  greatest  concentration  of  nitrogen  being  immedi- 
ately below  the  pericarp  (epicarp  of  our  description).  From  the  analy- 
ses of  the  ash  of  different  parts  of  the  grain  they  learn,  as  can  be  seen 
in  our  analyses  of  roller-milling  products,  that  a  large  percentage  of 
ash  constituents,  other  things  being  equal,  is  indicative  of  large  propor- 
tion of  bran. 

Comparing  the  crops  on  an  unmanured  plot  for  sixteen  years  their 
results  seem  to  show  that  while  the  proportion  of  grain  to  straw  gained 
during  the  second  half  of  the  period  and  the  weight  per  bushel 
changed  but  little,  the  relative  percentages  of  nitrogen  in  the  dry 
matter  of  the  grain  and  straw  decreased  noticeably,  and  this  was  the 
case,  too,  upon  the  plot  manured  with  ammonium  salts  alone,  show- 
ing an  intimate  connection  between  the  mineral  constituents  of  the 
grain  and  the  nitrogen.  If  we  may  be  allowed  to  consider  the  grain 
which  has  been  analyzed  from  the  Western  States  as  corresponding  to 
the  first  period  of  eight  years  of  Messrs.  Lawes  and  Gilbert's  experiments, 
and  that  from  the  Eastern  States  as  corresponding  to  the  second,  then 
there  is  a  thorough  agreement  between  the  two  series,  the  Eastern  re- 
presenting the  more  worn  out  and  the  Western  the  less  exhausted  soil, 
and  the  conclusions  for  the  English  experiments  hold  good  for  our 
wheats.  That  is  to  say,  the  soils  of  the  Eastern  States,  upon  which 
wheat  (or  other  crops)  have  been  grown  for  many  years  without  suffi- 
cient manure,  do  not  produce  for  that  reason  a  grain  as  rich  in  ash  and 
nitrogen  as  the  fresher  soils  of  the  West.  When  it  is  possible  to  carry 
out  extensive  experiments  in  this  country  under  as  complete  control  as 
those  at  Bothamsted  it  will  be  possible  to  show  this  fact  in  a  more  par- 
ticular way. 

The  second  series  of  experiments  brings  out  the  efitect  of  season  more 
strongly  than  the  first  but  with  the  same  result  as  has  been  already  dis- 
cussed.   It  shows,  too,  a  fact  that  we  have  no  data  for,  namely,  that 
4443  BUL  4  CH 7 
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in  bad  seasons  with  poor  or  scanty  nourishment  the  straw  suffers  more 
in  relative  composition  than  the  grain. 

From  the  third  series  we  learn  that  with  numerous  conditions  of 
manuring  there  was  more  grain  and  of  better  quality  over  the  second 
ten  years,  and  that  the  amount  of  nitrogen  found  in  the  produce  with 
equal  supply  was  dependent  on  the  associated  mineral  supply.  This 
seems  to  show  that  the  application  of  mineral  manures  to  our  Eastern 
lands  should  bring  up  the  yield  of  grain  and  the  quality,  as  far  as  we 
are  able  to  judge  and  profit  by  these  experiments  abroad.  Work  of  a 
similar  character  at  home  would  certainly  open  a  vast  field  of  information 
and  be  of  great  benefit  to  the  American  farmer  who  is  desirous  of  cul- 
tivating his  ground  on  rational  principles,  but  he  will  be  able  to  gather 
from  these  English  experiments  much  which  will  be  to  his  advantage 
if  they  only  serve  to  show  the  great  susceptibility  of  wheat  to  its  sur- 
roundings. 

In  another  place  it  is  intended  to  take  up  the  relations  of  corn  (maize) 
to  climate,  soil,  and  season  in  the  same  manure  as  has  been  done  with 
wheat.  It  can  only  be  said  here  that  our  results  have  shown  that  it  is 
the  quantity  per  acre  and  not  the  quality  of  corn  which  is  affected  most 
by  conditions  of  environment. 


ERRATA  TO  BULLETIN  NO.  1. 


Page    4.  No.  722,  Blouut's  Hybrid  "No.  16,"  read  "  No.  17." 

No.  723,  Blount's  Hybrid  "  No.  17."  read  "  No.  18." 

No.  725,  Blount's  Hybrid  "No.  20,"  read  "No.  21." 
Page    5.  No.  725,  Hybrid  "No.  20,"  read  "No.  21." 

Page  31.  For  nitrogen  in  Alabama  wheat  read  "  1.82  "  instead  of  "  1.79." 
Page  37.  No.  725,  in  table,  Blouut's  Hybrid  "  No.  20,"  read  "  No.  21." 
Page  41.  Jn  last  table  on  the  uage  read  for  weight  of  100  grains  in  1882  "  4.283"  in- 
stead of  "  4.HS2." 

Page  43.  "  In  Virginia  a  stinted  wheat,"  read  "  a  stunted  wheat." 
Page  63.  Under  Colorado  for  "Blount's  Prolific,  Flint,''  read  "  White  Dent." 
Page  68.  For  weight  of  100  kernels  Field  corn,  read  "  36.910  "  instead  of  "  .910." 
Page  69.  Twelve  lines  from  foot  of  page,  read  "and  corn  3.17  per  cent.  "  instead  of 
"2.8." 
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